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1. O0mue noJioKeHus

1.1. Mess yueOHOMH TUCHUNJIHHBI:

U3YYIUTh (U3UYECKUE SABJICHUS ¥ 3aKOHBI (PU3MKHU, TPAHULBI UX IPUMEHMMOCTH,
NpUMEHEHHWE  3aKOHOB B BAXKHEHIIMX  NPAKTHYECKUX  MPHITOKCHUIX;
MO3HAKOMHUTBECS €  OCHOBHBIMH  (DM3MYECKMMHM  BEIMYMHAMHM, 3HATh HUX
olpejieJIeHne, CMBICI, COCOObI ¥ eAWHHUIBI X U3MEPEHUs; MpeACTaBliTh cede
byHnamMeHTalbHbIE (U3UYECKHE OIBIThI U UX POJb B Pa3BUTHM HAyKH; 3HATh
HAsHAYEHWE U IPUHIUIIEI IeWCTBUS BAXKHEHIIINX (HU3UUECKUX NPUOOPOB;
npuodpecty ymeHus paboTaTe ¢ IpuOopaMu U 00OpYHOBaHHUEM COBPEMEHHOM
Gusndeckol nabopaTopuu; YMEHHS HCIONb30BaTh pPa3jd4Hble METOJMKH
busudeckux u3MepeHuid U 00pabOTKM IKCIEPUMEHTANBHBIX AAHHBIX; YMEHHA
IIPOBOJUTE (PU3UYECKOe U MAaTEMATHYECKOE MOJAGIMPOBAHHME, d TAKKE IIPUMEHSTE
METOABl  (DU3MKO-MATEMATHYECKOro  aHalM3a K  pPEIlIeHHI0  KOHKPETHBIX
€CTECTBEHHOHAYYHBIX ¥ TEXHUYECKUX MpodieM;

VSCHUTh JIOTHUECKHE CBS3M MEXIY pa3ie]aMHu Kypca (QU3MUKH, BbIpaboTaTh
IpencTaBlIeHne O TOM, YTO (U3MKa SBAsSETCS YHHUBEpCcalbHOH ©Oasoi s
TeXHUYECKUX HAyK, U YTO Te (HU3UUECKUE SABJICHUS M IIPOLIECCHI, KOTOPBIE MOKA
OrpaHWYEHHO TPUMEHSIIOTCA B TEXHHKE, B OyAylleM MOTYT OKa3arhbCs B LIEHTPE
HOBATOPCKUX JOCTHUKEHUM MH)KEHEPHOU MBICIH.

B mnporuecce n3yueHus NaHHOW AUCLUIUIMHBI CTYJIEHT OCBAUBACT CIEAYIOLLYIO

o01enpodeCcCHOHAIBHYIO KOMITETEHIIHIO!

CIIOCOOHOCTh TIPUMEHSATH COOTBETCTBYIOIIMHN (hU3UKO-MaTeMaTUYECKUH anmapar,
METOJbl aHajiu3a U MOIEIUPOBAHUSA, TEOPETUYECKOIO M HKCIIEPUMEHTAIbHOIO
UCCIIe0BaHHUS IPU pellleHuH npodeccuoHanbHbix 3a1a4 (OITK-2).

1.2. 3apa4yu y4yeOHOH AHCLHUIIIHHDI:

M3y4YeHNe OCHOBHBIX ITOHSITHI, 32aKOHOB M MOJeNel MeXaHUKH, 3JIEKTpUYecTBa U
MarHeTu3Ma, KoneOaHuil U BOJIH, KBAaHTOBOW (DM3UKHU, CTATUCTUYECKONW QU3UKU U
TEPMOJIMHAMMKH;

dopmupoBaHre  yMEHHH ~ TPUMEHATH  METOABl  TEOPeTUYEeCKOro |
3KCIEPUMEHTAIBHOIO HCCe0BaHus B hHU3UKE, TPUMEHSITH (HU3MUECKHE 3aKOHBI,
OIIMCBIBAIOIIME SBJIEHUS U POLIECCHI, TPOMCXOAAIIME B TPUPOJIE.

1.3. IIpeameroM u3yyeHUs1 JHCUHIIMHBI SIBJISIIOTCS Cjleyiolue 00beKThI:
(u3ryecKue SIBJICHUS U IIPOLIECCH] B IPUPOIE M TEXHOTCHHBIX CHCTEMAX;
(u3uYecKue 3aKOHBI, OITMCHIBAIOIINE 3TH SBJICHUS W ITPOIIECCHI;

npurOOpEl JUIs UcCle0BaHUs (DUIMUECKUX CHCTEM;

METO/IBI HCCIIeI0BAHMS (PU3UUECKHUX CUCTEM;

METOABl (POPMAIM30BAHHOIO ONMCAHMS (U3MYECKUX CHCTEM, B TOM UHCJTE
CPEJICTBAMH MaTEMaTUIECKOI0 ¥ KOMITBFOTEPHOI'O MOAENIUPOBAHHSI.

1.4. Mecro y4eOHOH [JHCUMNJHHBI B CTPYKType 0Gpa3oBaTebHOMN

IpOrpamMmblI

(B1).

Hucnunnuna «®Ouzuka» OTHOCHUTCS K AUCHMIUIMHAM 0a30Boi uactu bioka |
Juvcuunuubel (Momynu) u sBisieTcss oOs3aTenbHOM npu ocsoenuu OITOIT mo

HarpasieHuto noaArotosku 13.03.02 DiekTposHepreTrka U d1eKTPOTEXHUKA.



B rtabmuue 1.1 mpuBeneHBI MpeALIECTBYIOLIME M IMOCENYIOLMe TUCLUTIIMHEI,
HalpaBlieHHbIe HA HOPMUPOBaHIEe KOMIICTEHIIMH, 3asBIE€HHON B MyHKTe 1.1.

Tabmuna 1.1 — JI@CUMITIMHEL, HAapaBIeHHble Ha (OPMUPOBAHNE KOMIIETCHIIMH

Kon HaumenoBaHnue [IpeamecTByomue T mm——
KOMITeTeHIIHHI AUCHMIJIHHBI
O6menpodeccHOHATbHAA KOMIETEHLIHSA
OIIK-2 | CnocoOHOCTE IPUMEHSTh MatemaTuka
COOTBETCTBYIOUHH QU3HKO- DJIEeKTPOTEXHUYECKOE M KOHCTPYKIIHOHHOE
MaTeMaTH4ecKuil anmnapar, MaTepHalloBe/ICHHE
METO/Ibl aHATM3a U Xumus
MOZETHPOBAHHS, DKOIOrUs
TEOPETUIECKOTO Obu1as sHepreTUka
3KCIIEPUMEHTATBHOTO ONEKTPHUECKUE MALIHHEI
UCCIIEIOBAHMS IPH PEIIEHHH TeopeTndeckas MexaHuka
npodeccuoHaIbHBIX 33129 Cunosas 3NMeKTPOHMKA

MaTteMaTHuecKue METOIE! B
SNMEKTPOTEXHHKE H
SNEKTPOIHEPICTHKE
Teopus aBTOMaTUYECKOr0
YIpaBJIeHUS
DNeKTPHUUECKHH MPUBOJ

2. IlepeveHb NIAHUPYEMBIX pPe3yJIbTATOB 00yUeHHs 110 JHCUHILIHHE,

COOTHECEHHBIX ¢ MIAHHPYEMbIMH pe3yabTaTaMH 0CBOeHHs 00pa3oBaTelbHOH

NporpamMmbl

B pesyibrate M3ydeHUs AUCHUIUIMHBI O0ydarOlIMiicsl AOJKEH OCBOMTH 4acTh

yKa3aHHOM B IIyHKTe 1.1 KOMIOETEHIUH U JeMOHCTPUPOBATE CIEAYIOIINE IIaHUPYEMbIE
PE3yNbTaThl O0yUEHHUS:

3HaTh:

OCHOBHBIE (DU3MUECKUE SIBIIEHUS U OCHOBHbIE 3aKOHbI (DU3MKH, I'PaHULBl HX
IPUMEHUMOCTH, BO3MOYKHOCTH UCIIOIB30BAHMS B IPAKTHUECKUX IIPUITOKEHUSIX;
OCHOBHbIE (hU3MYECKHEe BeJIMYMHBl ¥ (U3NYECKHe KOHCTAHTHI, UX OIpe/eleHue,
CMBICIT, CIIOCOOBI ¥ €IMHUIIBI UX U3MEPEHHUS;

HasHayeHHe W NPHHIKI JeHCTBUS BadkKHeHIIux du3ndeckux npubopoB U
00BEKTOB PO ECCHOHATHLHON ASSITeNIEHOCTH, CPECTB U3MEPEHUH U KOHTPOIIS;
METONBI  permeHus (DU3WYeCKWX 3a7ad, COOTBETCTBYIOLIMX  JJIeMEeHTaM
npohecCHOHATLHOMN AeITeIbHOCTH.

Ymern:

yKa3bIBaTh, KAKHE 3aKOHBI OMKCBHIBAIOT AaHHOE siBJIeHUE MM 3D(EKT, BHIACISATEH
Guszngeckoe comepX)aHHe B MPUKIAIHBIX 3a7a4yax, IPOBOJUTH I[OWUCK U
CHCTEeMaTH3aIMI0 COOTBETCTBYIOIIEH HHPOPMAIIUK;

HCTOJIKOBBIBATEH CMBICI (DM3UYECKUX BETHUYMH U TTOHSTHH;

3aIUCBIBATH YpaBHEHUs IS (DU3MIECKUX BeJIMYnH B cucteme CH;

OPUMEHSThL OCHOBHBEIC 00IIe(U3MYECKHe 3aKOHLI M TPHUHIMIILI TIPU PEIICHHH
TUIOBBIX 33124 U B BaXKHEUILIUX MPAKTUYECKUX MPUIOKEHUSIX;




MPUMEHATh  OCHOBHBbIE  METOIBl  (DU3UKO-MATEMaTHUYECKOro  aHaliuMsa U
MareMaTU4decKol (opManu3aluuy Ui pelleHus] NPUKIaAHBIX 3aJad U IIOMCKa
HeoOXOIUMOM HHPOPMAITUK;

aHAM3UPOBATh W OOBSACHSITH NMPUPOJIHBIE SIBICHUS W TeXHOTeHHBIE 3QdHeKTH! ¢
MO3UIUHI PyHIaMEHTAIBHBIX (PU3MUECKUX MTPEACTaBICHUH;

MPUMEHSITh  METOJIbl  (PU3UKO-MATEMaTHHYECKOr0  aHalu3a Ul pPelleHHs
MPUKIQIHBIX 3a1a4, WCIOJB30BaTh aJeKBATHBIE METOABl (U3UYECKOro U
MaTeMaTU4YecKoro MOJEIMPOBAHMUS M pacyéra C MPUMEHEHUEM IPOrpaMMHBIX
CPENCTB;

OCYLIECTBIISITE MOUCK, OTOOp, CUCTEMATH3aLMI0, aHalu3 U 0000lleHne Hay4dHO-
TEeXHUYECKOM uHbopMauuu, e€ HHTEepNpeTalrio W TMpeACTaBlIeHHWE B BHJE
TEKCTOB, TAOIH1I, TpaduKOB, AUATPAMM.

YuebHast gucuMIUIMHA o0ecreurBaeT (OPMUPOBAHUE YACTH KOMIIETEHLUH

OIK-2.
2.1. IucuunyinHapuas kapra komnerennuu OITK-2
Kon DQopmy/MPOBKA KOMIIETEHIIUH
OIIK-2 | CiocoOHOCTL NPUMEHATH  COOTBETCTBYIOLIMH  (QHU3MKO-MaTeMaTUYeCKUH  armnapar,
METOJbl aHalli3a U MOJEIMPOBAHMA, TEOPETHYECKOTO M  OKCIEPUMEHTATBHOIO
MCCIICIOBaHUS IPH pellleHHH Npo(ecCHOHANBHBIX 3a/1a4
Kon DopMyIHPOBKA JUCHUIIIMHAPHOMH YaCTH KOMIIETEHUHH
OIIK-2. | CnocoOHOCTE HCHONMB30BATH 3HAHUS OCHOBHBIX (DHU3MYECKHX TEOPUH, MPHMEHSTh
Bb1.b.08 | meToABbl MaTeMaTH4eCKOr0 aHalM3a H  MOJICIMPOBAHHS, TEOPETHUECKOTO H
SKCIIEPHMEHTAIBHOTO HCCIENOBAHMSL VISl PELIeHHS PO ECCHOHATBHBIX 3a0ay

TpebGoBanusl kK KOMIIOHEHTHOMY coctaBy yacTd Komnerenuuu OITK-2.51.5.08

IlepeueHb KOMIIOHEHTOB Buabi yueOHo#H paboTsl CpencTBa oLleHKH

3uaer:

OCHOBHBIE (PH3MYECKHE SIBIIEHUS U OCHOBHBIE
3aKOHbI (DU3UKH, TPAHUIIBI HX
IIPAMEHHMOCTH, BO3MOYKHOCTH
HCIIONB30BAHHA B IIPAKTHYECKHX
NIPHIIOKEHUSAX;

OCHOBHBIE (PH3HMYECKUE BETUYUHEI H
(hu3HYeCKHE KOHCTAHTEI, X OIPEIeICHUE,
CMBIC]I, CIIOCOOBI ¥ €IMHULIBI UX U3MEPEHHUS,
HaszHAYCHUE U NIPUHLMIT IEHCTBHA
BaXKHEHIIMX (pU3ndecKkuX NpubopoB U
00BEKTOR IIpodecCHOHATEHON
JNEeATeIbHOCTH, CPEACTB U3MEPEHUH U
KOHTpPOJIS;

METO/b! PelIeHUs (PU3MUSCKUX 3a1ad,
COOTBETCTBYIOIIUX deMEHTaM
npodecCHOHANLHON HEeSITENEHOCTH.

Jlexuuu.
CamocrosTensHas pabora
CTYJEHTOB I10 U3YUEHHIO
TEOPETHYECKOTO
Marepuaia 4 o
MOJTOTOBKE K
nuddepeHIHPOBAHHOMY
3a4€Ty/9K3aMeHy

Tectosble BOMpoCH! 1714
TEKYLEro U
IIPOMEKYTOYHOTO
KOHTPOIS.

Bormpocs! k

AU depeHIMpOBAHHOMY
3auy€Ty/IK3aMeHy

VYmeer:

yKasplBaTh, KaKH€ 3aKOHBl  OIHCLIBAIOT
JaHHOe sABIEHHE MM 3(P(EKT, BLIICIATH

IIpakTHyeckue 3aHATHS.
JIabopatopHsie pabOThI.

Texyuit u
[IPOMEKYTOUHBIN




(uzMyeckoe COLepKAHUE B IIPHUKIAIHBIX

3a/a4ax, MIPOBO/IUTE MTOMCK H
CUCTEMATH3AIHEO COOTBETCTBYIOIIEH
HHGbOPMAIHHK;

HCTOJIKOBBIBATD CMBICIT (hUBHYESCKHX

BEJIMYMH 1 IOHITHIH;

3aMKCHIBATL YPABHEHMS [UIST (DU3WYECKHUX
eyl B cucteMe CU;

IIPUMEHATL OCHOBHBIE oOO0mmeduszngeckue
3aKOHBI W  IPUHIMIBI TIPH  PElICHUH
THUIIOBBIX 3amau 51 B BKHEHITINX
MPAKTUUECKUX IPUTOKCHUSAX;

TIPUMEHSTH OCHOBHBIE METOABI (U3HKO-
MaTeMaTHYECKOTO aHamu3a H
MaTeMaTHYECKOH (bopmanuzanuu 1St
peIlleHUsT TIPHKIaOHBIX 3ajJa4y W IOHcKa
neobxonuMoH uHGOpMaLK;

aHaTM3UpPOBaTh W OOBACHATH [PUPOIHBIE
SBJICHUSA W TEXHOTeHHble 3hdexTer ¢
nO3UNKMH  QYHIAMEHTANBHBIX  (DU3MUECKHUX
TIPEICTaBIIEHHH;

IIPUMEHSTE METOMBI thu3uKO-
MaTeMaTH4eCcKOro aHaliu3a /I pPEIIeHUs
HPHKIIAHBIX 3ajay, HCIIONIB30BATh
aJleKBaTHbIE  METOJbl  (PU3HYECKOr0 U
MaTEMaTHYECKOT0 MOIETUPOBAHUS u
pacu€Tta ¢ TpPHMEHEHHEM MPOTPAMMHBIX
CPENCTB;

OCYIIECTRISITE MTOMCK, otbop,
cUCTEeMaTH3alu, aHamm3 W 0000menue
Hay4YHO-TEXHUYECKOM  HHpopManuu, eé
MHTEPIIPEeTANIO U IIPEACTaBICHHE B BHJC
TEKCTOB, TabJINL, IPapUKOR, TUATPAMM.

CamocTosTensHas padbora
CTYICHTOB MO PELICHHI)
TIPaKTHUECKUX 3a/ay.
CamocrosTenbHas padora
[0 TIOATOTOBKE K
ndepeHIHPOBAHHOMY
3auéTy/PK3aMeHy

KOHTPOJE B hopme
TECTUPOBAHUSA U
KOHTPONBHBIX PadoT.
OTtuérel 110
71abopaToOPHBIM
paboram,
WH/IHBHIYalTbHEIE
3aIaHusl.

Bomnpoce! k
nu(depeHIPOBAHHOMY
3a4éTy/IK3aMeHy
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3.4. IlepeyeHb TeM NPAKTHYECKUX 3AHATHH

Homep Tembi

Ne p.a. HanmeHoBaHHe TeMBI MPAKTHYECKOT0 3AHATHS
JHCLHUITHHBI
1 1 KuHemaTuka nocTynareibHOro H BpallaTeIbHOTO ABMIKEHUS
2 2 JIMHamMuKa mocTynaTe/bHOTO ABHKEHHS MATCPHAIBEHOMN TOUYKH
3 3 JuHaMuka BpamaTeasHoro IBHKeHHS
- + Pabota, MOITHOCTB, HHEPrHs
5 7 KonebarensHoe OBIKEHHE
6 8 MasTHHKH
7 9 BonHOBEIE potIecehl
8 10 MoJIeKyIApHO-KMHETHYECKAS TEOPHSI BEIIECTBA
9 11 3aKOHBI TEPMOJIMHAMHKH
10 13 DIEKTPOCTATHYECKOE TOJIE B BAKYYME
11 16 [TocTOsIHHBIH BIEKTPUYECKHI TOK
12 |I¥4 MarHuTHOE 1T0JIe B BaKyyMe
13 19 DNEeKTPOMAarHUTHAS HHIAYKI[MS
14 20 DNEeKTPOMArHUTHEIE KoeOaHus
15 22 DnekTpoMarHUTHBIE BonHbL CBET. ['eomMeTpryeckas onTuka
16 23 Wntepdepennus ceera
17 24 Judpaxuus ceeta
18 25 [lonspusanus crera
19 27 TerutoBoe n3mygenne. Doroaddexr, cBeTOBOE AaBIEHKE
20 28 Mogens aroma Bogopona o bopy. Criextpsl
2] 29 DIIEMEHTBI KBAHTOBOM MEXaHUKH
22 34 SIepHble peakiMy

3.5. Ilepeuenn TeM J1aGopaTOPHBLIX padoT

Ne Homep Tembl . .

LI [ — Haumenosanue Tembl 1abopatopHoii paGoTsl

1 1 ObpaboTka pe3yabTaTOB M3MEPEHUH HA NIPHUMEPE 3a/1aut
ornpeneneHus 00bEMA NHIHHIPA

2 2 CroboaHOE nageHue

3 3 VsmepeHne MOMEHTOB MHEpIMK TBEPARIX Ten. Teopema IllTeitnepa

4 7 Marematnueckuit MasiTHUK

3 8 Du3nuecKniit MasTHUK

6 g Ornpezienenye ynpyrocTy Npy»kuH U cucteM npysxkui. KoneGanust
Tena Ha npyxuHe. Bpamareasusle konebanus

7 10 Onpenenenne ko3hHHIMCHTA TENIOBOTO PACIIMPEHUS TBEPIBIX Tel

8 10 OnpeneneHie napamMeTpoB BIAXKHOIO BO3/yXa

9 1 Omnpenenenue ko3pdunuenta [Tyaccona mist Bozayxa no Knemany-
Jlesopmy

10 12 Ompesienienne BA3KOCTH BO3yXa [0 HCTCUEHHUIO U3 KaluLsIpa

11 12 Onpezenenne K0ohdHULKEHTA BI3KOCTH KUIAKOCTH 110 MeToay CTokca

12 13 MozenpoBaHue 3NeKTPUYCCKHUX MTOJIEH

13 13 M3ydenne oleKTpOHHOTo ocuuiiorpaha

14 14 CxuH-2QQeKT B IepeMeHHOM MardMTHOM I0J1e

15 15 VsmepeHne THATEKTPUYECKOM IPOHULIAEMOCTH

16 16 N3yyenue paboTel ralbBaHOMETpA B PEIKUME aMIlepMETpa 1
BOJIBTMETpPA

17 17 MarsuTHEIe 107151 3eMJTH | TOCTOSHHOIO MarHMTa

18 18 V3yueHue IeTNH THCTEPe3Hca CErHETOdIEKTPHKA

19 18 VceneioBanre KpUBLIX THCTEpe3uca PeppoOMarHETUKOB C TOMOLITBIO
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Ne Homep Temb1 .
HaumenoBanue Tembl 1abopaTopHoil padoTsl

ILIL. AU CUUTNIHHBI
ocuuiiorpaga

20 18 M3mepenue MarHUTHOH NPOHMLIAEMOCTH

21 19 BuXpeBoe aeKTpUYecKoe 1nome

22 20 MarsuTHoe 110J1e TOKOBBIX CHCTEM

23 2 Ornpenenenue noxasaTess IPETOMICHUS TBEPIBIX TEN ¢ OMOLIBIO
MHUKPOCKOTIa

24 22 Onpeznenenne MoKasarTelis IPeIOMIIEHHS BO3IyXa

25 22 @OKYCHBIC PACCTOSIHHS M YBEJIMUEHHS JIMH3

26 22 OcHoBbl hoTOMETPUH

27 23 bunpusma @peneis

28 23 Mamepenne MaiibIxX JedopMariiii

29 24 M3mepeHue TOMIUHEI BOjoca

30 25 [Tonsipuzatop 1 anammsatop

4. MeTroanuecKkue yKasaHus /151 00y4aIOIMXCs M0 H3YYEHHI0 THCHUTNIHHbI

M3yueHne IUCHUIIMHEL OCYILLIECTBIISIETCS B TEUEHUE BYX CEMECTPOB.

Ilpy usyvyenuu aMCUMIUIAHBL «DHU3MKa» CTyAEHTaM Leeco00pasHO BLIMOIHATE
CIIEIYIOLIAE PEKOMEH/IALIMH:

— H3yYeHHWE Kypca JOJKHO BECTUTh CHUCTEMAaTHYECKM U  COMPOBOKIATHCS
COCTABIIEHHUEM IMOAPOOHOrO KOHCIEKTa; B KOHCIIEKT PEKOMEHIYETCS BKIIFOYATh BCe
BUIBl Y4eOHOH paOOTHI: INEKIMH, CaMOCTOSTENBHYI0 IpOpaboTKy y4eOHHKOB H
PEKOMEHIYEMBIX HCTOUYHHKOB;

— MOCJIe M3y4YeHMs Kakoro-nmubo pasjena 1o y4eOHHKY WM KOHCIEKTY JIEKIMi
PEKOMEHIYETCSl 110 I1aMsITH BOCIIPOM3BECTH OCHOBHBIE TEPMMHBI, OINpeiel/ieHus,
IIOHATHSL, POPMYJIbI, TEOPEMBEI;

— 0c000e BHHUMAaHHE ClleflyeT YAENUTH BBINOJHEHUIO 3aJaHWil Ha NPaKTHYECKHUX
3AQHATHAX, 1a00PaTOPHEIX paboT U HHOWBHAYATBHBIX 3a/J@HWH HA CaMOCTOSTENLHYIO
paboTy, IMOCKOJNEKY 3TO CHOCOOCTBYeT JIydlleMy [OHMMAHWI0O H 3aKpPEIUIEHHIO
TEOPETUYECKHUX 3HAHMM; I1epe]] BLIONIHEHUEM 3aJaHWi Ha MPaKTUYECKUX 3aHSATUIX W
nabopaTOpHEIX pabOT pEKOMEHIYeTCS W3y4WTh HEOOXOAUMBIH TeOopeTHYeCKHH
MarepHua,;

— BCA  TeMaTHKa  BOIIPOCOB,  M3y4aeMBIX  CaMOCTOSITENIBHO,  3amaércs
npenojaBaTeieM Ha JEKIUAX, UM JKe NAlTCS WCTOYHHMKH I 0Oojiee AeTallbHOTO
ITOHUMaHHs BOIIPOCOB, O3BYYE€HHbIX Ha JICKLIHH.

4.1. TemaTHka QJIsI CAMOCTOSATEJNBLHOTO H3YUEHHUS! JHUCLHIIHHbI

Ilpy moaroTtoBke K ayAMTOPHBIM 3aHATHAM CTYIACHTY PEKOMEHIYETCS H3ydaTh
KOHCIIEKT  JICKLMM, [JOTOJHATE €ro CBEACHMAMHU W3 Y4eOHOH JiMTepaTyphl,
MEPUOAMYECKUX U3MaHUHI U 3JIEKTPOHHBIX PECYPCOB.
Tema 2. YpaBHeHHe NBHKEHHUS TeNa IIEPEMEHHOM MacChl.
Tema 4. PaboTa KOHCEPBATUBHBIX CHJI Ha TIPUMEPE CHITLI YIIPYTOCTH.
Tema 6. Cnencreus u3 npeodpasosanuii Jlopeniia.
Tema 6. uTEpBaN BpeMeHH MeXIy COOBITHSIMMU.
Tema 7. Cnoxxernne xosnebanuii. Ourypsr Jlnccaxky.
Tema 9. IloBeneHue 3ByKa Ha rpaHUIIE IBYX Cpe.l.
Tema 11. MonexkynsipHO-KMHETHYECKUM CMBICI TEMIIEPATYPBI.
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Tema 12. BpoyHoBckoe JBUXKEHNE.

Tema 13. PasHOCTb TOTEHLMAIOB.

Tema 13. Pabora nosist o repeMeieHuto 3apsa.

Tema 14. DnextpocTaTuueckas 3amuTa.

Tema 16. DneKTpoABKIKYIIAS CUJIa HCTOYHMKA TOKA.

Tema 21. Ouzuueckuil cMBICT ypaBHEHUM Makcgena.

Tema 26. CxeMsl noIy4eHUs roJIorpaMm, MpUMEHEeHUe Toorpahu.
Tema 27. [Ipumenenue npaBuita yactoT bopa aist o0bsicHeHus cepun Jlaiimana,
banemepa, [lawena, bpakera, [1dhynna.
Tewma 30. Craumonaproe ypaBHenue [llpenunrepa. UacTuia B TpEXMEPHOM SIIIHMKE.
Tewma 31. Tunsl n1a3epos.

Tema 32. CucreMsl 3apsSKEHHBIX YACTHII.
Tewma 33. Tunsl 1e(peKTOB KPUCTAIIMUECKON PEILETKH, UX B3aUMO/IeHCTBHE |

I[ICpEMEIICHHE.

Tema 35. BzaumonpeBpaliieHust 4acTHIIL.
Tema 36. O eMHBIX TEOPUIX MATEPHH.

4.2. Buabl caMOCTOSITe/IbHONH paGoThbl CTYAEHTOB

peleHue 3anadq)

Eﬂocbflii ;Fliﬁill Bujx camoctosTensHo# pabotel cryaentos (CPC) Ip yﬂl?;é\gléoc s
Ioaroroeka k naboparopHoit pabote, opopmiaeHue oTuETa, 3
I MOArOTOBKA K ¢Jjaye 0T4€Ta ¥ TEOpHH K 1abopaTopHoil pabote
WMupuBuyanbHble 3aJaHUs [0 PEIICHUIO 381184 (CaMOCTOSTENILHOE 3
pelIeHue 3a1a4)
M3ydeHue TeOpeTHIecKoro MaTepuaa 2
[Togrorosxa k naboparopHoii paGore, ohopmieHne oTuéTa, 2
2 MOATOTOBKA K c/ladye 0T4ETa M TeopHH K nabopaTopHoil paboTe
MBnuBuyanbHble 3a/1aHus 110 PEIIEHUI 33134 (CaMOCTOATENLHOE 2
peleHye 3a/1a4)
[ToarotoBka k nabopatopHoit padore, opopMieHre OTUETA, 2
3 MOJrOTOBKA K c/laye 0T4éTa U TEOPHUH K nabopaTtopHoii paboTe
WupuBrayansHele 3aJaHust [0 PELISHHIO 33134 (CaMOCTOATENBHOE 3
pelIeHue 3a1a4)
M3zyuenue Teoperuueckoro Mmarepraia 2
4 WuauBuIyanbHbIe 33/laHKs [10 PELIEHHIO 3829 (CaMOCTOATENBHOE 4
pELICHKE 3a/1a4)
5 MnavBuayansHele 3aaHus N0 PELISHHIO 3a1a4 (CaMOCTOATENBHOE 6
pELICHHUE 3a)1a4)
6 H3zyuenue TeopeTuyeckoro Marepuana 5
V3y4eHue TeOpeTHYECKOTO MaTepHaa 2
7 ITonroroska k naboparopHoit pabote, ohopmieHue oTuéTa, -
TOATrOTOBKA K ¢/1ade 0T4€Ta M TEOPHHU K 1abopaTopHoii paboTe
[Toaroroska k naboparopHoi paboTe, ohopmiicHHe 0TUéTa, 3
g IIOATOTOBKA K ¢Jlaye 0TYETA U TEOPUH K JIabopaTopHO# paboTe
WMunusunyanbHble 3a/aHust 10 PELIEHHIO 3a1a4 (CaMOCTOSTENbHOE 3
pelesue 3aj1ay)
M3yuenune TeopeTndeckoro Marepuana 2
9 VHEauBHIyanbHBIE 3alaHMs 110 PEIIEHUIO 3a1ay (CaMOCTOATENLHOE -
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Heue Ta Buj camocrositensHol pabotel cTyneHToB (CPC) IpyRosuxocts,
IUCIHTITTHHBL 4acoB

10 [logroroska x na60paro?ﬁoi paborte, OQJOEMneHHe quéT? 6
TTOATOTOBKA K cAave 0TYETa ¥ TEOpHH K JiabopaTopHOH paboTe
W3yueHne TEOpeTHUECKOT0 MaTeprana 1
[Toarororka x nabopatopHoi paboTte, opopMileHHE OTUETA, 2

i IIOAr'0TOBKA K caue OTUETa M TEOPUH K 1adopaTtopHo# pabore
VHaMBUIyadbHBIE 3aIaHKs 110 PEIICHUIO 3a1a9 (CaMOCTOSATEIBHOE 3
pelieHue 3a1a4)

M3ydenue TeOpeTUUECKOr0 MaTepuasa 2

12 [MToaroroska k maboparopHoit pabote, ohopmieHue o0TuéTa, -
IIOJITOTOBKA K ¢lade 0TYETa M TeOpuH K JlabopaTopHOil paboTe
3yueHne TeOpeTHUIECKOTrO MaTepHala 2

13 [TogroTorka k mabopatopuo# pabote, opopmieHue 0T4ETa, 3
MOITOTOBKA K c1ade 0T4ETa U TeOpuH K JlabopatopHoi pabote
M3yuenue TeOpPeTUUECKOTO MaTepHalia 2

14 [ToxroroBka k naboparopHoi pabote, opopmiieHHe OTUETA, 3
MOJIFOTOBKA K ¢Jlade 0T4éTa ¥ TeOpHuH K JabopaTopHoi pabore
[Toxroroska k naboparoproi pabote, opopMmaeHHe OTUETA, 2

5 MOJIFOTOBKA K cliade 0T4éTa ¥ TeOpuH K JabopaTopHoi pabote
WunuBHIyanbHBIC 3aaHNA 110 PEIICHUIO 3a1ad (CaMOCTOSATENbHOE 3
peleHu e 3a1ay)

M3yueHue TeopeTHUecKoro MaTep1ana 1
[Tonroroeka k nabopatopHo# padote, ofopmieHue oTuéra, 2

16 IIOJrOTOBKA K claue 0TYETa ¥ TEOPUH K J1adopaTopHO# pabore
WHnuBHIyanbHbIE 330aHUS 110 PEIIEHUIO 33124 (CaMOCTOSATEIIbHOE 2
peIeHue 3a1a4)

[MToaroroska k naboparopuo#t pabore, opopmnenne otuéra, 2
[OJIFOTOBKA K ¢jlade 0T4éTa U Teopuu K jabopaTopHoit pabote

17 WuuBuayatpHbIE 3a0aHUs TI0 PEIICHUIO 3a1a4 (CaMOCTOSTENIBHOE 3
pelieHue 3a/1a4)

18 [Toxrororka k naboparopHoit pabote, opopmiaeHue oTIETa, 5
MOATOTOBKA K cAaue 0T4éTa U TeOpHH K abopaTopHoit paboTe
MHauBHIyaTbHBIE 38JIaHUS 110 PEIISHUIO 3a1ad (CaMOCTOATENbHOE 3

19 pelUeHUe 3a1a4)

[Toaroroeka K nabopatopHol padote, odopmieHue oTueTa, 2
MOArOTOBKA K c/laue 0TuéTa U TeOpUH K JlabopaTopHo# paboTte
[Toarotoska K naboparopHoit pabote, odopmieHHe 0TUETA, 2

20 IIOrOTOBKA K cllaue 0T4éTa U TEOPHHU K J1abopaTopHo# padoTe
WHnuBuayansHbBIE 3aIaHUA 110 PEIIEHUIO 3a0a4 (CaMOCTOSTEIBHOE 3
penieHue 3anay)

21 W3yuenne TeopeTHUECKOTO MaTepHalia 2

2 [Toprotoska x nabopatopHoii pabote, obopmieHue 0TuéTa, S
MOJIrOTOBKA K claye OTuéTa ¥ TeopuH K n1abopatopHoit paborte
[ToaroToska x nabopaTopHoil pabote, odhopMmiieHHE 0TUYETA, 2

X MOJrOTOBKA K c/laue 0T4éTa ¥ Teopuu K nabopaTtopHoit padoTe

23 WMunuBuayansHble 33aHUs 110 PELIEHUIO 33/1a4 (CaMOCTOSTEIbHOE 3
PEILICHKE 3a0aY)

4 [Toaroroska k nabopatopHoii pabote, opopmiaeHHue oTUETA, 2

[IOATOTOBKA K cHaye oTuéTa U TCOPUH K na60paTopH0ﬁ pa6ore
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EOMEp TEMBI Bun camocrosarensHoit padotsl crynentos (CPC) TERoCURGRT:
JUCIUIITTHHBI 4acoB
MuauBuayansHEe 3a/aHus [0 PEIIEHHUIO 3a/1a4 (CaMOCTOSTETHHOE 3
pelIeHHre 3a/1a4)
[oaroroska k madopatopHoit pabore, opopmienne oTuéTa, 2
25 NOArOTOBKA K c1aye 0TY4ETA U TeOpPHH K JabopatopHoi padoTe
WupuBuayanbHele 3a0aHus [0 PElIeHMIO 33124 (CAMOCTOSTENIbHOE 3
pEIIeHUE 3amay)
W3yyeHnue TeopeTHYeCKOro MaTepuana 2
26 VHjinBy yadbHble 3aJaH|s IO PELICHHUIO 3a/1a4 (CaMOCTOATENbHOE 3
peleHue 3a/1a4)
M3yuenne TeOPETHYECKOTO MaTepUaia 2
27 WupusuyansHble 3a0aHus [0 pelIeHUEO 3a1ad (CaMOCTOS Te/IbHOE 3
pelLleHue 3a1ay)
78 WnpuByyanbHble 3ajaHust O PEINEHHIO 3a1a4 (CaMOCTOSTENBEHOE 5
pelIeHue 3a/1a4)
29 WupuBuayasHBle 3a0aHus 110 PENIEHUIO 3324 (CAMOCTOSITENIBHOE 5
pelLlIeHHE 3a/1a4)
30 Msyuenune Teoperrueckoro marepuana 5
31 Msyuenue TeopeTryeckoro matepuana 3
32 Msyuenne TeOpeTHYCCKOTO MaTeprana 3
33 M3yuenue TeopeTHyeckoro MaTepuana 3
34 WunusuiyansHele 3a1auus 110 peLIeHMIo 3a1ad (CaMOCTOSITeIbHOE 5
pelIeH e 3a/1a4)
35 M3yuenne TeopeTHUECKOTO MaTepuana 3
36 HM3yduenne TeopeTHIECKOTO MaTepHana 2
Hroro:
B AY /B 3E 180/5

4.3. OGpa3oBaTe/ibHbIe TEXHOJIOTHH, HCcnoJib3yemble AJsi GOpPMHPOBAHHS
KOMIIeTEeHIH i

IIpoBenenue JIEKIIUOHHEBIX 3aHATHI [0 AUCIMIUIMHE OCHOBBLIBAETCS HA AKTHBHOM
MeTolle O0y4YeHMs], NIPH KOTOPOM YdYal[uecss He MaCCHBHBIE CIlyLlaTesld, a aKTUBHBIE
YHaCTHHKM  3aHATHS, OTBEYAIOLIME Ha BONPOCHI  MpernojasaTesis. Bompocsl
TIpeliofiaBaTesisi HaLENeHbl Ha aKTHBM3ALMIO [POLIECCOB YCBOEHHS MaTepuaa.
Ilpenonasatrens  3apaHee  HamMeuaeT  CIHCOK BOIIPOCOB,  CTUMYJIUPYIOLIHX
ACCOLMATUBHOE MBILIJICHHE U yCTAHOBICHUE CBA3EH C paHEe OCBOCHHBIM MATEPHAIOM.

[IpoBeneHne MpakTHYECKUX 3aHSTHH W nabopaTopHEIX paboT OCHOBBIBaeTCsS Ha
HUHTEPAaKTHBHOM METOJe OOy4YeHHs, IPHU KOTOPOM ydallHecs B3aMMOJEHUCTBYIOT He
TOJIBKO C TIPETIOAaBaTeNeM, HO U ApYr ¢ ApyroM. IIpu 3TOM HOMHHHpYET aKTHBHOCTE
yJammxcs B npouecce odydenus. MecTo mpernogasaress B HHTEPAKTUBHBIX 3aHITHAX
CBOAMTCA K HallpaBICHUIO JICATEIIbHOCTH OOYy4YalOlIUXCsl Ha [IOCTHIKEHWUe lLieel
3aHATHS.

CamocroaTensnas pabora cryzeHTa MIPOBOJMTCS COBMECTHO C TEKYLIUMHU
KOHCYJIbTAIUAMU IIPETogaBaTells.
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5. ®oH/1 OLEeHOYHBIX CPpeACTB AUCHHILIHHDI

5.1. Texkymuii H TNPOMEeXYTOUHBIH KOHTPO/JIb OCBOEHHSI 33aJaHHBIX
AHCUHUIINHAPHBIX KOMIIETEeH U H
Texymmii ©W  NPOMEKYTOUYHBIH  KOHTPOJIL  OCBOCHMS  JHUCLUIIIIMHAPHBIX
KOMIIETEHIIHH IIPOBOIUTCS B CIEAYIOLIUX (hopMax:
— cobecemoBaHue WA BBIOOPOUHBIM TEOPETUUECKUH ONpPOC AJIsl aHajlu3a yCBOEHHUS
MaTepuazia IpeaplIyliei JeKII1u;
— OTYETHI 110 UHAUBUIYATBHBIM 3a1aHUSM;
— OT4ETHI 10 1abOpaTOpPHBIM padoTaMm;
— TIPOMEKYTOYHbIE KOHTPOJIbHEIE padOThI;
— TECTUPOBAHHUE.
5.2. WroroBblii KOHTPOJbL OCBOEHHMS 3aJaHHBIX JAHCUHUILIMHAPHBIX
KOMIIETEeHIHH
a) AuddepeHuupoBaHublii 3a4éT
Ilopsinok npoBegenus AU depeHIHPOBAHHOIO 3a4€Ta
K nuddepennupoBanHoMy 3auéTy  JOINYCKANOTCA  CTYNEHTHI, HMEIOLIUE
MTOJIOXKUTETBHEIE OI[EHKH T10 TeKYIIeMYy U IPOMEKYTOYHOMY KOHTPOJIIO 110 JUCLHUILINHE
U BBITTOJTHHUBIITHE ITOJHOCTBIO BCE BUABI PabOT, MPEAYyCMOTPEHHBIE B JaHHOM CEMECTpe
(BBITTOJTHEHWME U 3aIWTa J1abopaTOpHBIX padOT, BHINOJHEHHE KOHTPOJBHBIX paboT U
WHUBUIyallbHBIX 3aaHuil). CTyIeHThl, UMEIOIIHME HeydOBIECTBOPUTEILHBIE OLEHKH 110
TEKYIIEMY ¥ MPOMEKYTOYHOMY KOHTPOJIFO WIIM HE CAABIIME OTYETHI 110 BBITOJHEHHBIM
mabopatopHbeIM paboTaM, [OJDKHBI JIMKBUIMPOBATH YKazaHHBIE 3aJ0/KEHHOCTH
Ipex/e, 94eM OHU OyIyT JOIyIIeHEI K IpoLeaype Npuéma 3a4éra.
JuddepeHmpoBaHHbIM 3a4ET IPOBOAKUTCS B (JOPME TECTUPOBAHUS.
Kputepun BBICTaBIEHHs OIEHOK 3a MUdepeHUMpoBaHHbIA 3a4éT ¢ Y4ETOM
BBITIOJIHEHUS TECTOBBIX 33JaHUH B IIPOLIEHTAX!
— «otnu4yHO» - 85-100 %;
— «xoporioy - 76-84 %;
— «YIOBJICTBOPUTENBHOY - 51-75 %;
— «HEyHOBIeTBOpUTETEHO» - 0-50 %.

IlepeueHb TUMOBBIX BONMPOCOB AJI NOATOTOBKH K AH(pdepeHUHPOBAHHOMY 3a4ETY
Mooy 5. Maznemusm.

5.1. Marnurtoctatuka (MarHutHoe B3aMMOJEHCTBUE TMOCTOSHHBIX TOKOB. Bekrop
MarHuTHoM wuHAykuuu. 3akoH Awmmnepa. Cuna Jlopenua. J[BukeHHe 3apsiioB B
SIEKTPUYECKUX M MarHUTHBIX NOJsIX. 3akoH buo-Capapa-Jlamaca. 3akoH 1OJIHOrO
TOKa)

5.2. MarnuTHoe roje B BemecTBe (MarHuTHOe T10J1e ¥ MAarHUTHBIN TUTTOJBHBIH MOMEHT
KpyroBoro Toka. HamarHuuenue marseTukos. Hampspk€HHOCTb MarHUTHOIO IIOJIS.
MarnurtHas nponunaeMmocts. Kinaccuduxanus MarHeTHKORB)

5.3. OnexTpoMarauTHasE UHAYKUUS (DEeHOMEHOIOTUS 3IEKTPOMArHUTHON MHIYKLHH.
IlpaBuno Jlenua. VYpaBHeHHE 3IEKTPOMArHUTHOM WHAYKIUU. CaMOMHIYKIHS.
WMHAYKTUBHOCTE CONIEHOMIa. DHEPIUsl MAarHUTHOTO TI0JIs )

5.4. DOnextpomarHutHble konebaHus ([‘apMoHuueckue kojedaHUs B KOHTYpE.
OHepreTU4yecKrde IPOLECChl B KOHType. BonHOBOe compoTuBiieHHe. 3aTyXarollue
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KonebaHusi B KOHType. PeakTWBHBIE (€MKOCTHOE M WHAYKTHMBHOE) COINPOTUBIICHHS.
XapakTepuCTUKU 3aTyxaHus. DBbIHyxkeHHbIe KoyiedaHus B  I[10CJIEJ0BATEIBHOM
KoHType. Pezonanc. PezoHaHcHbIe KpUBBIE JUIs 3apsijia, HApshKeHUs U TOKa)

5.5. Ypasuenus Maxkcgemnna (Cucrema ypaBHeHuH MakcBenia B HHTerpajbHOR (hopme
U QU3NUECKUH CMBICT BXOSIIMX B HE€ ypaBHEHHH )

5.6. DnexTpomaruutHele BoIHEL (Ilmockue u chepuyueckre 3IeKTPOMArHUTHBIE BOJTHEL.
ITonspusanus BOJIH)

Mooyns 6. Onmuxa.

6.1. Unrepdepenums (MutepdhepeHIHOHHOE TTOJIE OT ABYX TOYEHHBIX UCTOYHUKOB. OTIBIT
IOnra. Mutepdepomerp MalikenbcoHa. MHTepdepeHIus B TOHKUX MIEHKAX )

6.2. Mubpaxuus (ITpunmun [rofirenca-@penenst. Judpakuus @peHelis Ha IPOCTEHIINX
nperpajgax. Judpakuus @paynrodepa. Judpakunonnas peméTka Kak CreKTpalbHbIN
pubdop)

6.3. Ilomapuzanms (Popma U CTeNeHb MONMAPU3AIUN MOHOXPOMATHYECKHUX BOJH.
[lonyuenue 51 aHanu3 JIMHEUHO-TIOJIAPHU30BAHHOIO CBETa. JIuneriHoe
JIBYJIy4eIperoMIIeHHE)

6.4. ITornoenue u nucnepcus BonH (DeHOMEHOOTHS MTOTIONIEHHUS U TUCTIEPCUM CBETA)
Mooynw 7. Keanmoeas ¢uzuxa.

7.1. KBaHTOBBEIE CBOMCTBA 3JI€KTPOMAarHuTHOroO usnyuenus (M3nyueHue HarpeThix Tel.
CrnexTpanbHble XapaKTepUCTUKU TEIUIOBOro usnydeHus. 3akonsl Kupxroda, Credana-
bomsumana u Buua. AOcomorno ug€pHoe Teno. Dopmyna Penes-/xuHca u
«ynbTpaduoneroBas karactpoda». I'unoresa [Inanka. KBantoBoe 00bsACHEHNE 3aKOHOB
TEMIOBOIO M3ly4yeHus. KopnyckynsipHO-BOJHOBOU Iyalu3M CBeTa)

7.2, Ilnanerapras moznens aroma (Mogens aroma Tomcona. OnbiTel Pesepdopna mo
paccesHHIO anb(da-yacTull. Snepras Moaens atoMa. DMIUPUIECKIe 3aKOHOMEPHOCTH B
aTOMHBIX cliekTpax. @opmyna banemepa)

7.3. KBanroBas mexanuka (I'mnoresa ne bpoins. Onbitel [pBuccona u Ixepmepa.
Hudpaxuus muxpouactun. IlpuHiuun Heompenenéunocty [eiizenbepra. BosHoBas
QyHKLUSA, €€ CTaTUCTUYECKMH CMBICT W YCJIOBHS, KOTOPBIM OHA JOJIKHA
ynosierBopsATh. YpaBHeHue Illpenunrepa. KsanToBas uacTuua B OOHOMEPHOMH
IIOTEHUHAIBHOH siMe)

7.4. Ksantopo-MexaHuueckoe omucaHue arTomMoB (CTaluoOHapHOE ypaBHEHHE
Ipenunrepa s aroMa Bojopoa. BoiaHoBble GYHKUHK ¥ KBAaHTOBBIE Yncia. [Ipasuna
oTOOpa JUIsl KBAaHTOBBIX MEPEX0JIOB)

7.5. OnTudeckue KBaHTOBbIE reHepaTopbl (CIOHTAHHOE ¥ MHAYLMPOBAHHOE U3NyUYeHHUE,
WuBepcHoe 3acenenue ypoBHeH aKTUBHOM cpenbl. OCHOBHBIE KOMIIOHEHTHI Jiazepa.
Yciosde ycuiaeHMs M TeHepallMu cBeTa. (OCOOGHHOCTH JIa3€PHOTO M3IYYeHHS.
OcHOBHbIE TUIIBI JTA3€POB U UX MPUMEHEHHE)

Mooynw 8. Hoepnas ¢usuxa.

8.1. OcHoBel (pusuku atroMmHoro aapa (Cocrtas aToMHOro sijpa. XapaKTepUCTUKH Apa:
3apsil, Macca, OHEPrHs CBSA3M HYKIOHOB. PaguoakTUBHOCTb. Buibl M 3aKOHBI
pamvoaKTUBHOrO wu3iydeHus. Snepusie peakuuu. [lenenue spep. Cunres saep.
JleTekTHpoBaHKe AAepHBIX H3IlydeHuit. [loHATHE O MO3UMETPUHN U 3aALLUTE)

8.2. DnemeHTapHble uacTHLEl (DyHIaMeHTANbHBIE B3aUMOAEWCTBMA M OCHOBHEBIC
KJIaCChl DJI€MEHTApHBLIX YacTull. YacTuipl ¥ aHTU4YacTULBL. JIENTOHBI M &IPOHEL
KBapku. Ditektpociaboe B3auMoIeiCTBHE)
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0) Ix3ameH
IMopaaok nposeaeHHs IK3aMeHa M0 JUCHHILIMHE

YcinoBueM Jlomycka [0 3K3aMeHa SIBISIETCs BBIIIOJIHEHHE M cjada  Beex
IUVIaHUPYEMBIX 11ab0paTOPHBIX M IIpaKTHYecKUX padoT, MHIWBUAYAILHBIX 3a/aHHH.
OK3aMeH IpPOBOAUTCS B YCTHOH QopMe 10 OmieraM. buier comepxur asa
TEOPETUYECKHX BOIIPOCAa U OJHY MNPaKTUUECKYIO 3aJady. DK3aMeHal[MOHHAs OlleHKa
BBICTABJIAETCS C YYETOM pe3yIbTaTOB TEKYLIErO M IPOMEKYTOUHOTO KOHTPOJIS U Clauu
1adOpaTOPHBIX U MPAKTHYECKUX padoT.

OLeHKa «OTJIMYHO» CTABUTCS IIPH INPAaBUIILHOM peIlleHUH 3a[1ayi, MoApOoOHBIX
OTBETaX HA TEOpPETUHECKHEe BONPOCHl U IIPAaBUIIbHBIX OTBETaX Ha JBa-TPH
JOIOJHUTENILHBIX BOIIPOCA.

OneHnka «XOopoIo» CTaBUTCS IPU NPABUILHOM PEIIeHHH MTPaKTUYeCKOM 3a/]auu 1
OTBETaX C 3aMEYaHUAMK HA TEOPETUUECKUE BOTIPOCHL.

OueHka  «yIOBICTBOPWUTENBHO»  CTABUTCS MPH  [PABUILHOM  pElIEeHHH
NPaKTUYECKON 3a7a4y U IPAaBUIIBHOM OTBETE Ha OJMH U3 TEOPETUUECKUX BOIPOCOB.

B ocTanbpHBIX Clly4yasiX CTaBUTCS OLIEHKA «HEYIOBIIETBOPUTEIILHOY.

IlepeyeHb THNOBLIX BONPOCOB /AJIs1 MOATOTOBKH K 3K3aMeHY
Mooyne 1. Mexaruxa
1.1. Kunemaruka (OCHOBHBIE KHHEMATHYECKHE XAPaKTEPUCTHKH KpPUBOJHUHENHOTO
JIBIDKEHHA: CKOPOCTh M YyckopeHue. HopmanbHoe U TaHTeHIMANBHOE YCKOPEHHE,
Kunemaruka BpalaTeslbHOrO ABHIKEHUS: YITIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE, X
CBSI3b C JIMHEHHOW CKOPOCTBIO U YCKOPEHUEM )
1.2. JluHamMuka mocTymnartensHOro nsuwxeHus (MHepuuaabHble CHCTEMBI OTCUETa M
nepBeid 3akoH Herorona. Bropo#i 3akon Hetotona. Macca, umnyiec, cuiia. Y paBHeHMe
IOBIDKEHHsST MaTepualbHOM Touku. Tperuit 3akoH HbtoToHa M 3aKOH COXpaHEHHS
HMITYJ1bCa. 3aKOH BCEMUPHOIO TAroTeHus. CUiIbl TPEHUS )
1.3. lunamuka BpalaTenbHOro ABMWKeHUs: (MOMEHT UMITyJIbca MaTepHaabHOM TOYKH
MEXaHUYECKOH cHCTeMbl. MOMEHT CHIBL. YpaBHEHHE MOMEHTOB. 38KOH COXpaHEHHs
MOMEHTa MMIIyJbca MeXaHW4eCcKoHd cuctembl. (OCHOBHOE YpaBHEHHE JHHAMHUKH
BPAIATENbHOT0 ABHUMKEHUS TBEPLOIO TeNla C 3aKpeIUIEHHOM OChlo BparieHus. MoMeHT
umiynbca Tena. MomeHnt wuHepimu. Teopema Illreiinepa. Kunerwueckas sHeprus
BpalllaloLIerocs: TBEPIOTO Telia)
1.4. DOuneprus (Cuna, paboTa u mnoreHuWanbHas d3Heprus. KoHcepBaTHBHEIE U
HEKOHCEpBAaTHBHEIE CHIbl. PaboTa M KUHeTHYecKass SHeprus. 3aKOH COXpaHEHHs
IIOJTHOM MEXaHUYECKOH DHEPIUHU B IOJIE TTOTEHIIHATBHBIX CHJI)
1.5. DneMeHTEl MeXaHWKM CIUIOMHBIX cpej (OOmue cBOMCTBA XKUIKOCTEH U ra3os.
Wneansno ynpyroe Teno. Yopyrue HanpspkeHus U aedbopmarun. 3akon ['yka. Moxyib
Onra)
1.6. Pensarupucrtckas Mexanuka (IlpuHuun oTHOCHTENmBHOCTH W MpeolpasoBaHMs
['anmunes.  HeuHBapUaHTHOCTH  3JEKTPOMATHHTHBIX  SBJIEHUH  OTHOCHTENILHO
npeobpazoBanuii ['anunes. IloctynaTel cnennanbHoi Teopun oTHocuTenbHocTH (CTO)
Oininrelina. OTHOCHUTENBHOCTh ONHOBPEMEHHOCTH. [lapafoKChl pensTUBUCTCKOM
KMHEMaTHKH: COKpallleHue MJIMHBI U 3aMeJJIeHHUe BPEeMEHU B JBMIKYIIMXCS CHCTEMAX
oTcuéTa
Mooyne 2. Konebarnusa u eonmoi
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2.1. KoneGanust (Ammuiutyna, yactota u (aza koiebanmsi. CroxkeHue KoaeOGaHMil:
Ouenns, Qurypsr Jluccaxy)

2.2, Jlunamvika konebammil (MaealbHbI IapMOHHYECKHH OCIHILISTOP. YpaBHeHue
MJIEAIPHOIO  OCLMIIIATOpa U ero pemnenre. CBoOOAHBIE 3aTyxalolue KoyieOaHus
OCLHUILIATOPA ¢ HoTepsiMu. BeinysxnenHble konebanus. Pesonanc)

2.3. Bonnbl (BonHosoe nBikenue. Ilnockas rapMoHMuYecKas BOJIHA. [nvHa BONHEL,
BOJIHOBO® HYHCIIO, (ha30Basi CKOPOCTb. YpaBHeHHE BOJHBL OJHOMEPHOE BOJHOBOE
ypaBHEHHE. YTIPYTrUe BOJHEI)

Mooynv 3. Tepmodunamura u cmamucmuveckas gusuxa

3.1. ®enomenonorudeckas Ttepmopunamuka (TepMomHHAMHYECKOE paBHOBECHE W
Temneparypa. HyneBoe Hayano TepMoaMHAMHUKH. DMIMPHUYECKas TeMIepaTypHas
mkana. Obpartumele W HeobGpaTuMble Iporecchl. [lepBoe Hawalo TepMOIMHAMHUKH.
Terno&mkocTs. YpaBHenue Matiepa. Mzoxopuueckuii, 1300apHUeCKuH,
M30TEPMUYCCKHUH, anuabaTHueckuil mpoueccsl B UACANBHBIX rasax. [IpeobpaszoBaHue
TEIUIOTBl B MeXaHW4eckyto paborty. Llukn KapHo u ero kosdduuueHT mnonesHoro
JEHCTBUS. DHTPOITHS)

3.2. MonekynspHo-kuHeTHueckast Teopust ([laBnenue rasa ¢ Touku 3perus MKT.
TemmoemkocTh 1 9ucyIo creneHeil cBoGoabl MOJEKY ras3a. Pacrpenenenue Makcsenia
MU MOAYJISl M IPOSKIWH CKOPOCTH MOIIEKYJ MIEATBHOTO rasza. DKCIEPHMEHTAIBHOE
obocHoBanWe  pacmpefeneHuss ~ Makcseina.  Pacrpenenenue  BonbiMmana  ©
Oapomerpuueckas hopmysia)

3.3.  DOnemenTel  (Qusnmueckod kuHetuku (SIBjeHus  mepeHoca. Huddyzus,
TEIJIONPOBOHOCTE, BHYTPEHHEE TpeHUe. bpoyHOBCKOe IBIKeHME).

Mooyns 4. Onexmpocmamura u nocmosnneitl anekmpuseckuli mox

4.1. Dnexrpudeckoe noie B Bakyyme (3axon Kynona. Hampspk&HHOCTS W MOTEHLHMAN
SIIEKTpOCTaTU4ecKoro 1oist. Teopema "aycca B uHTErpabHOi Gopme)

4.2. Tlposognuku B snexTpudeckoM none (PasHoBecHe 3apsiioB B IPOBOLHHKE.
OKBUIIOTEHLUANILHBIE TTOBEPXHOCTH M CUJIOBBIE JIMHHH SJIEKTPOCTATHYECKOrO MO
MEXJy MPOBOJHMKAMHU. DNEKTPOCTATHYECKas 3alUTa. LBMKOCTh IMPOBOLHHKOB U
KOHZICHCATOPOB. DHEPTHS 3apsHKEHHOT0 KOH/ICHCATOPa)

4.3. JTudneKTpuKK B dIEKTPHUYECKOM moiie (DIeKTpHYecKoe [0y AUMOJIS. Jlurons BO
BHEIIHEM 3JIEKTpU4eckoMm monte. [lonspusanus nuanexktpukos. OpUeHTALMOHHBIH |
HeOpMALlMOHHBIY MeXaHH3MBI T0JApU3alUU. BekTop SJIEKTPUYECKOTO CMEILEHUS
(omextpuyeckod  mHAykuuu).  JlMonekTpuueckas — NPOHMI@AEMOCTb  BEI[ECTBA.
ODJEKTPUYECKOE TI0JI€ B OHOPOIHOM JIMIEKTPHKE)

4.4. llocrosHHblll snmexTpuueckuii Toxk (CHila M IUIOTHOCTH TOKA. VYpaBHeHue
HCIPEPBIBHOCTH ~ A IUIOTHOCTH  ToKa. 3akoH Oma B HWHTerpagbHOH U
muddepennuansHol  Gopmax. 3akon Jxoyms-Jlenua. OIEeKTPONBWXYIas  CUIIa
ucTo4YHKiKa ToKa. [ IpaBmna Kupxroda).

DoHJl OLUEHOYHBIX CPEACTB BXomuT B cocTaB YMK/] Ha IpaBax OTAEIBHOIO
JIOKyMEHTA.
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6. Ilepeyens yuyeOHO-MeTOAHYECKOTO U HHGPOPMALHOHHOIO obecneyeHUus 115
CaMOCTOATEJbHOH padoThl 00Y4AIHUXCS M0 THCHHIJIHHE

6.1. Kapra obecneyeHHOCTH  y4eGHO-METOAMYECKOH  JIMTEpaTypoii
AHCHUITUHBI

Ilepeyenb  OCHOBHOH W  JOMOJNHMTEe/NbHOH  y4eGHOH  JMTepaTyphl,
Heo0X0AMMOH /LISl OCBOEHHS AHCHMIIHHDI

. g . &
=
= B = 9 =k =
= g i bubnuorpaduueckoe onucanne uznanus (aBTop, 3arjasHe, BHI, MeCTO, 2 E 2 =
8=l M34-BO, FOJ H3AHUS, KOJI-BO CTPAHML) =E= =
R S3E | &
jasi = =z 2 © z
= o
OcHoBHas IHTEpaTypa
I. Tpoumosa T.H. Kype dusuku: yuebHoe nocobue ans cryaeHTOB 5
Bbicil, yueG. sasemenuil / T.M. Tpodumora, - 2l-e wu3n., crep. -
Mockra: U1 Axanemus, 2015, - 560 c.
2. Tpodumora T.H. Kypc dusuku: yueb. nocobue mns syzos / T.U. 98
Tpodumosa. - 7-e usn., crep. - M.: Beicmas wkona, 2003. - 542 c.
HJonomHHTeNbHAS JIHTEPATYPA
1. Borunos, I''"H. ®wusuka : yueb. mocobue / I.H. Boruuos, A.B. 1
[Tepmunos ; noa obuw. pea. AWM. Lannuna. - [Mepmb : M3n-so Tlepm. _
roc. TexH. yn-ta, 2008. - 347 c. M
2. Casenbes, M.B. Kypc ¢uzuku @ yueb. nocobue ana cryaeHToB ] <
By30B. B 3-x tomax. T. 1. Mexauuka. MonekynapHaa dusuka / U.B. 5
Casenbes. - 3-e u3n., crep. - CII6. : Jlaus, 2007. - 352 c. g
3. Casenven, MU.B. Kypc ¢dusuku : yueG. nocobue ans cryjieHTOB l oa)
o~ By30B. B 3-x Ttomax. T. 2. Dnekrpuuecto. KoneGanua w BONHbI. m‘"
< o Bonnosas ontuka / U.B. Casenbes. - 3-¢ usn., crep. - CI16. : Jlanb, m
5] O
o ~ 2007. -480 c. e
| T 4. Casenbes, M.B. Kypc dusuku : yueb. nocoGue ana cryaeHTtos 1 =4
— By308. B 3-x Tomax. T. 3. KsantoBas ontuka. ATomHas (usmka. £
@uzuka TBEpAOro Tena. Ou3KKa aTOMHOMO AApa W 3JEMEHTAPHBIX mﬁ
yactul / M.B. Casenbes. - 3-e uzn., crep. - CII6. : Jlaus, 2007. - 320 :t—“»
C.
5. COophuk 3a1au no obuiemy Kypey dusuku: ans cryz. TexH. BY3os 60 e
/ B.C. BonbkeHIWTeHH. - 3-€ u3A., uenp. u aon. - CI16. : KHikHLIH =
mup, 2004. - 328 c. é
6. Tpodumora, T. WM. Kypc dmsnku. 3anauu u pewienns : yueG. 1
nocobue s etyn. Bysos / T.W. Tpodumosa, A.B. ®upcos. - 2-e usa.,
ucnp. - M. : Axanemus, 2009. - 592 c. - (Boicuiee npodeccuoHansHoe
o0pasoBanue).
7. Tpodumona T.M. COopHUK 3aa4 110 Kypey (GU3MKM C pelleHHIMY: 48
yueb. nocobue / T.U. Tpobumosa, 3.I". [lasnosa. - 2-¢ u3s., uenp. -
M.: Beicinas mkona, 2001. - 591 ¢,
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DJIEKTPOHHBIE pecypcehl
1. Bapkos, F0.A. CGophuk 3anau no obueit dusmke / aBT.-cOCT. oP
FO.A. bapkos, O.M. 3sepes, A.B. IlepmuHos; [lepm. Hau. uccaen.
MONUTEXH. YH-T. — ODJeKTPOH. Bepcua ywebHoro nocobus. —
TMepmb : HMzn-so TTHMITY, 2011. — 457c. — Pexum nocrtyna:.
http://elib.pstu.ru/docview/?id=1604.pdf , ceoboaHeIi.
2. bypmnun, B.B. ®wuzuka: yued. nocobue. Yacts II: OcHoBbbl oP
anekTpoMarseTusma / nox obul. pea. npodeccopa A.M. Llannuna;
[TepM. roc. TeXH. YH-T. — DnekTpoH. Bepcua yueOHoro nocobus.
— llepmb : HMzp-so TII'TY, 2007. —253 ¢. — Pemum poctyna:
http://elib.pstu.ru/docview/?id=2280.pdf , ceoboaHbIi.
3. Kparkuit kypc obuweit dgusuku/ FO.A. bapkos, I'.H. BotuHos, O- oP
M. 3Bepes, A.B. TlepmuHoB; IlepM. Haw. Hccaed. NONHWTEXH. YH-T.

— DnekTpoH. Bepcus ydebHnoro nocobus. — Ilepmb @ Mzn-o
[THUITY, 2015. —  407c. —  Pexum AOCTymna:
http://elib.pstu.ru/view.php?fDocumentld=2747 , ceoboaHbIH.

4. Hypynnaes, 2.M. ®usuka ais Gakanaspa : yuel. nocobue : B 2 oP
y.  U.1/ D.M. Hypynnaer, JLH. Kporos; [lepm. nau. uccnen.
MONIMTEXH. YH-T. — DINeKTpoH. Bepcus ydeGHoro nocobus. —
[Tepmp : MHzp-so [THMITY, 2014, — Pewwum gocryna:

http://elib.pstu.ru/docview/?id=2080.pdf , ceoboaHbIH.
5. Hypynnaes, D.M. ®usuka nns 6akanaepa : yued. nocobue : B 2 2P
y. 4.2/ 3.M. Hypynnaes, JL.LH. Kpotos; Ilepm. nHau. wccren.
MOJIMTEXH. YH-T. — DJEeKTPOH. BepcHs yueOHoro nocobus. —
[lepms @ Mszp-so [IHHMITY, 2015, — Pemum goctyna:
http://elib.pstu.ru/docview/?id=2758.pdf , ceobonHeiit.

6. Ilapmakos, AH. IlpuHumnel ¥ npakTuka pelieHWs 3azay mno oP
obuei Qusuke. Y. 1: Mexanuka. Ousnka makpocuctem / A.H.
[Mapurakos; Ilepm. roc. TexH. YH-T. — DJIEKTPOH. BepcHs y4eOHoro
nocobus. — Ilepmb: Han-so TII'TY, 2008. — 249 c. — Pexum

JlocTyma; http://elib.pstu.ru/view.php?fDocumentld=514 5
cBOOOAHbIH.
7. Mapwakos, A.H. TTpuHUMMBI ¥ MPAaKTHKA pelleHHs 3aJa4 o opP

oGueit puzmke. Y. 2: Dnexrpomarterusm / AH. [Mapwakos; [lepm.
roc. TexH. yH-T. — ONeKTpoH. Bepcust yueOHoro nocodus. — Ilepmb:
HUspm-eo TII'TY, 2010, - 313 ¢ — Pexum pocryna:
http://elib.pstu.ru/view.php?fDocumentld=2929 , ceoGoaHbii.

8. Tlapwaxos, A.H. [lpuHunnel W npakTHKa pelleHHWs 3ajay Mo oP
obwei ¢usuke. Y. 3: Ontuka. Krantoras ¢uzuka / A.H. [lapwa-
koB; [lepMm. Hall. MCCNend. MONHTEXH. YH-T. - — DNIEKTPOH. BEPCHS
yueOHoro nocobus. — [Nepme: Usn-po ITHUTTY, 2011. — 268 c. —
Pesxum noctyna: http://elib.pstu.ru/view.php?fDocumentld=446 ,
cBOOOHBIH.

COI'ZTACOBAHO:
3aB. OTJEeI0M Hay4YHOU OUOITHOTEKH

-
]
o H.A. Manogeesa

KuuroobecrneueHHOCTh JUCHHUILIIMHEBI COCTABJIACT.

- OCHOBHOM yueOHOH uTepaTypoi: Ha 01.09.2016 — Gosee 1 3x3/06yy.
(4HCI0, MeCALL, romn) (3K3. Ha | olyyaemoro)

- JIOIIOJHUTENLHON yueOHOW JInTepaTypo: Ha 01.09.2016 — 6onee 1 sk3/00yH.
(4Meno, MecsLl, ron) (33, Ha | oGyuaemoro)



6.2. Ilepeuenn pecypcoB HHPOPMANHOHHO-TEJEKOMMYHHKAIHOHHOH ceTH
«AnTepuer», HEOOXOAMMBIX /I OCBOCHUS JIHCUHIIHHBI
1. http://window.edu.ru/
2. http://nsportal.ru/vuz
6.3. IlepeyeHb HUHPOPMALHOHHBLIX TEXHOJOIMH, HCHOJIb3YeMbIX TMpH
ocyllecTBJIeHHH 00pa30BaTeIbLHOr0 NpoLecca Mo AUCuUIIuHe
6.3.1. Ilepeuenb MporpaMMHOro odecrne4yeHusi, B TOM 4Hcjie KOMINBIOTEPHbIE
of0yyamuye 4 KOHTPOJHPYHILIHE POrPAMMbI

Ne Buj yuebuoro HaumenoBaHue
Per. nomep Ha3znauenue
I.1I. 3aHATHSA [POrpaMMHOI0 NPOAYKTA
1 JI OtkpeiTas puzuka, 41, H2. [Iporpamma npeaHazHadeHa s

NEMOHCTpAIMU BUPTYalbHbBIX
OIBITOB IIPH IIPOBEACHHH
TEKUMOHHBIX 3aHATHH

2 JIP BupryansHas ¢usuka. [Iporpamma npegHazHaueHa 1Jis
MIPOBEJIEHUS BUPTYaAIbHBIX
nabopaTtopHbIX paboT

(5]

Kontponsusie | Tectep SunRav TestOffice [Iporpamma npeiHasHaueHa Iy
Mmepornpusarus | Pro MIPOBEJEHUSA TEKYIIErO U
IIPOMEYTOUHOTO KOHTPOJIS
3HAHHMH M0 JHCLMILIHHE

6.3.2. Ilepeuenb HHPOPMALHOHHBIX CNIPABOYHLIX CHCTEM

WNudopmaroHHbIe CIIPaBOYHbIE CUCTEMBI HE TPeOyIOTCS!.

7. Onucanne MaTepHAJbLHO-TEXHNYECKOH 0a3bl, HEOOXOAUMOH 1J1A
ocyliecTBJIeHHs] 00pa30BaTeNbHOIO MpoLecca no AHCUHIIHHE

7.1. Cnennaanu3upoBaHHbIe JJa00PATOPHH U KJIACChI

Homemenus Konu4gecrBo
No Ilnomans,
Ipunaniexnoers | Homep 3 MOCaa04YHbIX
I.T1. Haszpanue M
(vadeapa) ay/IMTOPHH mecT
1 | Kabunet ¢usuku 106 B 56,4 36
JlabopaTopus  3IEKTPOHHKH,
g | CHEMOIERRERR "1 Kagpenpa EH 109 B 86,1 36
MHUKPOIIPOIIECCOPHOM
TEXHHUKH
3 | JlTaboparopus Guzukn 206 B 105,5 42
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7.2. OcHoBHOE yueOHOoe 000pya0oBaHHe

®opma npuobdperenus /

HaumenoBanue H Mapka BJIA/ICHUH
No ~ Koua-Bo, Homep
o obopynoBanus (CTeHIa, MaKeTa, - (coGeTBEHHOCTS, Ay TUTOPHH
IaKaTa) omepaTHBHOE yIIPABJIEHHE,
apeHga M T.IL.)
L Jocka ayouTopHas Il HATHCaHusl MEIOM 2
2 KomneroTep 1
3. Dxpan HacTeHHbIH Classic Norma 1 Onepatiaroe 106 B
yIpaBlIEHUE
4. [Tpoexrop Acer P5281 1
S Aynuocuctema Microlab Pro2 1
6. Jlocka ayTuTOpHas 17151 HAUCAHUA MEJIOM 1
7. Komnrpiotep 1
8. Oxpan Hacternsri Classic 240*180 1 OmenaTiBHOe
9. ITpoextop Acer Projector P1270 1 p 109 B
10. | JIKD-1 JlabopaTopHBIH KOMIIJIEKC 1 Al
11. | JIKD-2 JlaGopaTopHbIi KOMIJIEKC 1
12. | JIKD-6 JlabopaTopHbIil KOMIUIEKC 3
13. | Jlocka ayuTopHast [Jis HAllHCAHWS] MEJIOM 2
14. | Kommnerotep 1
15. | Dxpan nactenusii Classic 240%180 1
16. | IIpoexrop Acer Projector P1270 1
17. | llunusapel crallbHBE 6
18. | Mlranrenumpryns I — 1- 250 — 0,05 6
19. | Muxpomerp MBM 25 6
20 JIKM—-3 BpatnarensHoe IBHKEHHE. |
" | MOMEeHTEI HHEPIUH
21. | JIKT=5 Ilporeccrl B raze 1
2 JIKM-6 Kunematuka. 3aKOHBI 1
" | coxpanenus. Konebanus
23. | JIKM-5 3aKoHBI MEXaHUKH 1
24, JIKM—-2 TlpuknaaHast MEXaHUKA 1
25. | Tpybuatas neus, 00pasukl, mpodupKU 1
2. YcTaHOBKa JUIsl OTIPE/ICIeHNs BIaKHOCTH | OrnepatuBHoe
BOSJIy¥a yIpaBieHue ho-b
27 JIKT-9 OcHOBBI MOJIEKYIIPHOH (DU3UKH K 1
TEPMOIUHAMUKH
28 HKZ—):? MonenupoBaHue 3NEKTPUUECKHUX |
moneit
29, YcTaHoBKa 114 H3ydeHUst padoThl |
raJbBaHOMETpPA
30. Muxpockon, 06pa3ibl U3 CTeKIa 1 1
oprerexa
31. | JIKO-5 Ionspusanus ceeta 1
32 JIKO-3 Muarepdepenius u qudpakius 1
cBeTa
33. JIKO-4 ITpuknanHas ontuka 1
34. | JIKO-2 ['eomeTpuyeckas ONTHKA 1
35, YeraHoBKa Ul H3YYEHHUS 3aKOHOB 1

thoTtomeTpuu
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®opma npuodperenus /

HaumeHoBaHHE H MApKa BJIAIeHUH
Ne Ko.a-Bo, Homep
oGopyaoBaHus (CTeHIa, MaKeTa, (coGCTBEHHOCTD,
ILII. e/l ayIuTOPUH
ILIAKATA) ONepaTHBHOE YIPABJIEHHE,
apenja H T.IL.)

36 VYcTaHOBKA U1 OIIpEIeIeH s I

" | koaduHeHTa TEIONPOBOIHOCTH
37 VeTaHoBKa 118 UCCIEN0BaHHs |

" | TenNnooTIAaYH
18 YeTanoBka Ui U3YUEHUS TEIUIOBOTO 1

" | U3Ny4CHHS
39 YyuebHas rufipaBinyeckas 1adoparopus 6

«Kanenskan
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MunrctepcTBo 06pazosanms u Hayku Poccuiickoii deneparmii .
@enepanbHOE rocynapcTBEHHOE OIOKETHOE 06pa30BaTEbHOE yqpexc):[eﬂne
- BBICHIEr0 00pa3oBaHuUA
g% ' «IlepMckHii HAHOHAILHBIH HCCIEI0BATEbCKHIA
AT NOJUTeXHUYECKHH YHHBepCUTET»
JIbicbBeHCKMH Guiinax

YTBEPXKIEHO

Ha 3aceranuu kadenpsr EH

1 Ne 2 ot 14.09. 2016

i1 kKadenpoit

N.T. MyxaMeTbsHOB

Y'IEEHO-METOI[HIIECKHﬁ KOMILIEKC AUCITUITJINHBI
«Duzuka
OCHOBHOM HpO(l)eCCHOHaJ‘IBHOH 06pa3oBaTenpHON IPOrpaMMEI BEICIIIETO o6pa303aHpm —
HPOrpamMMBI OakanaBpuara

®OH/I OIIEHOYHBIX CPEJICTB
[J1sl IPOBENeHHs NPOMEXKYTOYHOM aTTeCTAlMU 00y JaloMUXCH M0 JHCHHMILTHHE
IIpunoacenue k paboueii npozpamme OUCHURTUHDL

HanpasneHue noAroToBKu: 13.03.02 DneKTpo3HepreTHKa U MEKTPOTEXHUKA

Hanpagnennocts (mpoguis) ONEKTPONMPUBOJ ¥ aBTOMATHKA
00pa3oBaTeNLHOil MPOrpaMMmel:

Kpanugukanys BLIMYCKHUKA: «bakanapp»
Brimyckaromast kagenpa: EcTecTBeHHOHAYYHBIX AUCIHILTIH
®opma o0ydeHus: OuHag
Kype: 1 Cemecrp: 1,2
TpynoémrocTh: ) v

Kpenuros no pabouemy yuebHoMy miany (BYII) 11

Hacor no pabouemy yuebuomy many (BYII) 396

Buapi npoMesKyTOYHOro KOHTPOIsA:
Okzamen: 1 cemectp
Hugdepenuuporannsiii 3auér: 2 cemectp

JIeiceBa 20v16 L.



@oHJ OLEHOYHBIX CPeACTB JUIL MpPOBEIACHHA MPOMEXYTOYHOH aTTeCTallUH -
obygaromuxcs SBIAETCS HacThIO (IPIIIOKEHHeM) K.pabodeil IporpamMMme MUCLMILTHHBL
«®usuka» U paspaboTaH Ha OCHOBAHHUH: -

— IOJIOAKEHHI O IPOBENCHHMH TEKYIIEr0 KOHTPONI YCIEBAEMOCTH M HPOMEXKYTOUHOH
aTTecTalMy o0yJarouXcs Mo 06pa3oBaTeNbHBIM IPOrpaMMaM BEICIIEr0 00pa30BaHUA —
mporpaMMaM  OakanaBpuara, CHELHalIWTeTa M- Marucrparypel B - ITHHUITY,
yTBepKIEHHOrO «29» anpens 2014 r.; )

— mnpukasza ITHUITY ot 03.12.2015 Ne 3363-B «O BBeneHUH CTPYKTypEl @OCy;

— paboueii nporpaMMsl JUCHMIUIUHEL «@H3HKAY, yTREPKIAEHHOM «16%» ceHTidbpsa 2016 r.

PazpaGoTaux oI &W A.B. Bonkos



1. Ilepedennb opMHPyeMBIX YacTeli KOMIETEHIHiA, TANbI HX (GOPMHUpPOBAHHS H
KOHTPOJIHPYeMble Pe3ylbTaThl 06ydeHHs
1.1. ®opmMupyeMEIe YaCTH KOMIIeTeHIU
Comiacio KMB OIIOIl yue6Has NUCLMILIHHA Bl b.08 «®uzuka» yqachyeT B
dopmuporanun kommereHuun OIIK-2. B pamkax ydeOHOro IniaHa 0Opa3oBaTeNbHON
mporpaMMel B 1 M 2 ceMecTpax Ha 3Tale OCBOGHHS NaHHOH yueOHOH AMCLUILIMHEI
dopMupyIOTCS Cefyromye AUCIHHUILTHHAPHEIE YaCTH KOMIICTEHIIUHA:
1. OIK-2.51.B5.08. CriocoGHOCTE HWCIOJIB30BaTh 3HAHHUA OCHOBHBIX (PU3UYECKUX TEOPHH,
IPUMEHATH METOMBI MATEMATHIECKOrO aHATU3a U MOAEIUPOBAHNS, TEOPETUIECKOTO H
SKCIIEPHMEHTATEHOTO MCCIIEIOBAHUSA I PeIlieHus MpodeCCUOHANBHBIX 3a/1a4.

1.2. 3ransl ¢opMHPOBAHHS AUCIHMILTHHAPHBIX YacTell KOMIIeTeHIMH, 005LeKThI
OLICHUBAHHUS U BUABI KOHTPOJIS

Cornacuo. PITJ], ocBoeHue 'y4eOHOTO Marepuaia JUCLMIUIMHBI 3aIUIaHHMPOBAHO B
TeyeHMe IBYX ceMecTpoB (1, 2 ceMecTpl 6a30BOTo yueGHOro MaHa) W pasOuTo Ha 8
y4eOHEIX Mopyned. Ilpy W3yYeHHMH [UCLMIUIMHBI HPEXYyCMOTPEHBI ayRUTOPHEIE
JIEKIMOHHEIE, J1aG0paToOpHEIe U MPAKTHYECKHUE 3aHATHS, & TAKKe CaMOCTOSTENbHAs paboTa
CTymeHTOB. B pamkax ocBoeHHWsA y4eOHOro Marepuaja AWUCHUIUIMHEL (OPMHpPYIOTCS
KOMITOHEHTHI JUCLUIUTHHAPHBIX KOMIIETEHIUM 3Hamy, yMems, ykazanHeie B PITJI, koTopble
BBICTYIIAIOT B KA4ECTBE KOHTPOJIMPYEMBIX PE3yNbTaToB o0ydenus (Tadm. 1.1).

KoHTpone ypoBHA yCBOGHHBIX 3HAHHMHM W OCBOSHHEIX YMEHHH OCYIIECTBIACICA B
paMKax TEKyIIero M IPOMEXKYTOYHOTO KOHTPOJII @pPH H3YYEHUH TEOPETUYECKOTO
MaTepHana, BBIIOMHEHHH 3aJaHii BCEX MPAKTHMYECKUX 3aHATHH, IepeueHb KOTOPBIX
npusenéH B PIIJI, cpmade. oru€roB mo JsaGoparopHeIM paboTaM, 3K3aMeHa H
JuddepeHnupoBaHHOro 3a4éTa. BUAEI KOHTPOIIA CBeneHs! B Tabmuiy 1.1.

Tabmuma 1.1. TlepeueHs KOHTPONTUPYEMEIX PE3YIETATOR 00y UEHHUS 10 TUCIUILTIHE

Bupa xonTposs

Texymmnii H .
v - Hrtorossrit
Kourponupyemsie pesyastarst o6yuenns no mucunnnnne (3VBxr) TP OMEKY TOHHBIH
CM3 | TO | OJIP | T/KP| Dx3amen Ilﬂ([!
3aYér
Y 3HaHHS
3.1 3HaTe OCHOBHBIE (h¥BMYEcCKHe SABNEHUS M OCHOBHEIE 3aKOHEI (DM3HMKH, 3
TparMUpl  MX NPUMCHWMOCTH, ~BOMOKHOCTM — WCNIONb3OBAHMA B | | o TO | OJIP B TB*
TIPAKTHYECKUX TIPIIIOKEHUIX
3.2 3HaTh OCHOBHBIC PM3HHECKHE BEJIMHHB M QH3HICCKAE KOHCTAHTBI, HX u3 %
OrpesieNieHHe, CMBICH, CTIOCOOH! H eIMHHIB! HX H3MEPEHHT 1-8 olF T I 18
3.3 3HaTh HA3HAYCHHWE M MPHHUMII JCHCTBHA BKHEHNX (H3MYECKHX
nputopoB i 06BEKTOB NPOQECCHOHATBHOM [IESTENEHOCTH, CPEACTB C Op
HM3MEDEHHH ¥ KOHTPOIIA -
3.4 3pate MeTOmHl pemeHus (U3MYECKMX 3a4ad, COOTBETCTBYRommx | M3 KP m3 3*
37IeMEHTaM NIPO(ECCHOHANBHOM AEATENbHOCTH i 1-8 1-10 |
< 0 1ey g - 5
V.1 yMers anamusupoBaTe M OOBACHATS MNPUPOIHBIE SBICHHA. H
TEXHOTEHHBIC . 3Q(EKTHl ¢ NO3MUMA (YyHAAMEHTATBHBIX (QH3HUECKHX C TO
TpeacTaBIeHuH ’
V.2 yMeTh yKa3biBaTh, KAKHC 3aKOHbI OIMCHIBAKOT NAHHOE ABICHHE HIH
: : Hu3 KP | -
adext, BeimensaTs (u3MdecKoe CONEpKaHME B NPHKIANHEIX 3a1a9aX, 1-8 OJIP 1-10 ‘113 I13*
TIPOBOJIMTE MOWCK M CHCTEMAaTH3ALMIO COOTBETCTBYIONICH HHOpMaLmH ) ; ) o
Y.3 ymets HMCTOJIKOBBIBATH CMBICI (U3MHECKHX BENWYMH U TIOHATHR C - TB TB*
V.4 ymers 3amucsisats YPaBHEHHs i <i)mmecxnx BenMIMH B cucTeme | U3
CH- . 1-8 | B b




-Bupg koHTpOAS

Temymutn . Hrorosbii

KonTposHpyembIe pe3yabTaTs! 00y JeHHSI 10 [HCUHILTHHE (BYBeD) T
S : ¢ = w ‘ cm3 | 10 | onp | T/KP| Ixcsamen |- AP

3a9ér

V.5 yMmers NpUMEHATH MeTOABl (U3HKO-MaTeMaTHYECKOro aHAnM3a I
pelleHWs NPHKIAAHBIX 33434, MCIONB30BATh ANCKBATHBIE METOMBL oIP T m3 o3+
¢dusMgeckoro M MaTeMaTHM4ecKOro MOJCTHPOBaHMSA M pacdéra C :
- ip OPOTPaMMHBIX CPEACTB

V.6 yMeTs MPUMEHATH OCHOBHEIE 06medu3HIecKHe 3aKOHBI M MPHHITAIIE! u3

KP *
NpY PpEIEeHMM THIOBBIX 33739 H B BAKHEHIIMX NPAKTHIECKHMX 1-8 1-10 I3 3
TIPAITOKEHUAX ;
V.7 yMeTb NpPUMEHATb OCHOBHBIE METOHBl (DH3IMKO-MATEMATHIECKOrO KP
aHanM3a M MareMaTHYeckod (opManu3aiuy Ad PemeHMs NPUKIATHBIX 1-10 I3 I3*

331124 M NIoMcKa Heobxoaumoii mHGopMarHu

V.8 yMerp OCYImeCTBIATH IOMCK, OTOOp, CHCTEMAaTH3alMIO, aHATM3 H
ofofmenve HaydHO-TEXHW4ECKOH HH(POpPMAIMHM, €€ HHTCPNPETALMIO H OJIP T I3 T3*
TPE/ICTABNEHHE B BU/IE TEKCTOB, Tabnuiy, rpadukos, IuarpaMm

C — cobecedosanue no meme; M3 — undusudyansnoe 3adanue; TO — meopemuyeckuii onpoc; OJIP —
omuém no nabopamopuoii pabome; T/KP — mecmuposanue (komponenas paboma); TB —
meopemuueckuil éonpoc; 113 — npaxmuyeckoe 3adanue.

*) — 6 cyuae nposedeHuss ammeCmMayOHHO20 UCHbIMAHUA.

UTOroBoif OLEHKOH OCBOGHMS UCIMILTAHAPHBIX KOMIETEHLMH (PE3yNETATOB
00ydeHHs MO AHCHHMIUTAHE) ABNAETCH MPOMEKYTOYHAS aTTecCTalds B BHIE 3K3aMeHa M
b epeHIPOBAHHOTO 3a4éTa, NPOBOJMMAs C Y4ETOM PpE3ylbTaroB TEKYILIEro K
IIPOMEKYTOYHOTO KOHTPOJIA. '

2. Onucanne MoKa3aTelieil, KpUTepHeB U MIKAJ OlleHHBAHUS KOMIeTeHIHIT
HA Pa3THYHBIX 3Tanax ux ¢gopmMupoBaHus

2.1. Texymuii 1 IPOMeXKYTOYHBIH KOHTPOJIb

Texywmii KOHTpOJIG U OLECHHBaHMSA 3HAHHEBOTO KOMIIOHEHTA AMCLMILTHHAPHEBIX
gyacTed KommereHumi (tabm. 1.1) B dopme cobecemoBaHMA WM BEIOOPOYHOTO
TEOPETHIECKOIO OMpOca CTYASHTOB MPOBOAUTCA MO KaxIoi Teme. [l OLCHKH 3HAaHMH H
YMEHHUIA HPEIyCMOTPEHO BEHIOJHEHHE CTyASHTaMH HMHAMBHAYyalnsHBIX 3amanuil (M3) mo
PELIEHHIO 3a1a4.

ITpomerxyTO4HBIH KOHTPOIb Ui KOMILICKCHOIO OLCHHBAHHA YCBOCHHBIX 3HAHHH M
OCBOCHHBIX YMEHMH AUCHUIUIMHAPHBIX YacTed KommnereHuwd (tabm.-1.1) mpoBomutes B
(bopme 3amuTE TabopaTopHBIX PaboT, KOHTPOIBHBIX PabOT U TECTHPOBAHHMA.

Pesynerars! 110 4-0a/UTbHOMN IIKAJIE OLCHUBAHUA 3aHOCATCA B KHIXKKY IIPEIIO[aBaTel
W YYHTHIBAIOTCA B BHAC HHTCTPAIBPHOM OLIEHKH IpU IPOBEACHHH IIPOMENKYTOYHOH
aTTECTalllH. )

2.1.1. UnauBuAyanbHbBIE 3aJaHUS

Cornmacuo PITJI-3ariaHupoBaHo BBITONHEHHe 8 HHAMBHIyanbHbIX 3amanuit (13) B
TEYSHHE OCBOCHU CTYICHTAaMU YIeOHBIX MOIYJIeH AUCIIUILTHHEL.

" Junoseie npuMepbl HHAHBHAYAJIbHBIX 32aHUM: -
3apanme Ne 1

1. JIerkoBo#t aBTOMOOWIE IHHOMU /; = 4,5 M, IBIDKYIUICS co CKOPOCTBIO V1 = 90 KM/4,
obrouser apromoesn MIUHON /, = 15 M, IBIDKymuiics €O  CKOPOCTBIO v, = 60 KM/u.
Omnpenenute JUMHY yd4acTka o6rosa L, T.e. pacCTOSHHE MEXIy TOYKOH, B KOTOPOH -
nepenuui Gamrep ABTOMOOMIISL IOPABHAETCS C 3aMHUM 6aMrIep0M aBTOIIOE3/1a, U TOUKOH, B
KOTOpOii 3amHuii GaMilep aBTOMOOHIIA OPABHAETCS. ¢ nepenHHM faMITepoM aBTOMOE3NA.
Kaxk u3MenuTcs L, ecii CKOPOCTE aBTOMOOMIIA YMEHBIIMTCS 10 V5, = 75 kM/4?

oy
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2. C mOMOIIBI0 PEHTIEHOBCKOTO J1a3epa, pacroNio}KEeHHOro Ha Kpyroeoit opoure H =
150 kM, TpeGyercs yHHITOKUTE KpBUIaTYI0 paKkeTy MIMHOH [/ = 5 M; HBIKymyrocs
TOPU3OHTANLHO. €O CKOPOCTBI0 v = 300 M/c Ha BeicoTe 4 = 15 M. Kakoe - paccrostane
TIPONIETUT PaKeTa 3a MPOMEXYTOK BPEMEHH MEKIY «BBICTpENIOM» H €€ mopaxenuem?
Criemryer mi BBOIHTE yIperxxene B HalpaBJIeHHE JIA3ePHOTO JIyda?

3. Yrioroe mepememienue, COBEpIIIAEMOE AUCKOM paauyca R=0,5 M, u3MeHIeTCsS IO
3aKkoHy ¢=Bt-Ct’; rme B=16 ¢, C=4 ¢2 Onpenenurs yckopeHHe Touek 06oia Koeca B
MOMEHT OCTAHOBKH M IHCITO 060pOTOB, KOTOPOE CAENAET K 3TOMY BPEMEHH KOJIECO.

4. Koneco Bpamaetcs paBHOycKOpeHHO U menaer N=240 060pOoTOB 32 Bpems =2 MHH.
Onpenenuts HagabHY0 YacTOTY BpauleHHs U YIJIOBOE YCKOPEHHE KOJieca, €ClIM B KOHILIE
ABIKCHHA KOJIECO BPAIAJIOCh ¢ 9YacToToi n=600 06/MHUH.

5. CHapsan, nereBumii B Bo3myxe TOPHU3OHTAIEHO CO CKOPOCTBIO V=50 M/C Ha BEICOTE
h=80 M, pazoppaincs Ha nge PaBHEIe YacTH. Onuu u3 OCKOJIKOB NONETEN BHU3 M yIal Ha
3¢MIIE0 9€pe3 2 ¢ mocne paspsiBa. ONpENeNUTe Yrom, [0 OTHOMEHHIO K TOPH30HTY, B
HarpabJICHHA KOTOPOr0 MOJIETEN BTOPOI OCKOJIOK M €r0 CKOPOCTS.

6. Jlna cbopa KOCMHYIECKOro «Mycopa» Ha OKOJO3€MHOM OpOHMTe MOXKET OBITh
UCTIOIE30BaHA CeTh-NOBYMKa. C Kakoif CKOPOCTBIO CTAaHET HBMIAaThCS KOCMHYECKHMil
«MYCOPIIHK» Maccolf m;=50 T, ODOpYNOBaHHEIH TaKOM CETBI0 M HMEIOIIHIL CKOPOCTh
v1=8,050 kM/c, mocnme 3axmarta . BBIIEMIIEr0 M3 CTPOs CIyTHHKA Maccoil m,=1 T,
ABUIABIICTOCS: B MOMEHT -3aXBaTa B TOM )K€ HANPAaBICHWH, 4TO H «MYCOPILUK», CO
CKOPOCTEIO v,=8,000 xM/c? '

3aganue Ne 2

1. JInuHa TOHKOTO mpsMOro crepskHs 60 cM, mMacca — 100 r. Onpenenutes MOMEHT
MHCPIHH CTCP)KHA -OTHOCHTENBHO OCH, NMEPIEHIUKYJIAPHOM K ero IMHE U npoxoasIei
Hepes TOUKY CTEPIKHA, yHANEHHYIO0 Ha 20 CM OT OJJHOTO M3 €T0 KOHIIOR.

‘2. Maremarideckuii MasTHUK mmwmHOM | = 1 M ycraHosned B ympre. Jludr
HOAHUMAETCA ¢ YCKOPEHHEM a = 2,5 M/c%. Onpenenuts nepuon T kone6aHUil MaSTHHKA.

3. Y3 ommopoaHoro mucka paznuycoM R crenanv gusuyeckuii MaSTHUK. BHauare ock
TIPOXONUT Yepe3 OOpasyroOILIyl0 IHCKA, IIOTOM — Ha paccTosHUM R/2 OT LEHTpa JNHUCKA.
OnpenenuTs oTHOmIEHME MEPHOLOB KoNCOaHHil.,

4. Touka coBepIIaeT TapMOHHYECKHE KoneOaHus, ypaBHEHHe KOTOPEIX X = A sin @ £,
rne A =5cm, o =2 c'. B Moment BPEMEHH, KOIZla TOUKa 06Jjamana IIOTEHIHATBEHOM
SHeprued £ = 0,1 mJIx, Ha Hed IEUCTBYeT BO3Bpammaromas cuwia F = 5 MH. Haiita sToT
MOMEHT BPEMEHH. , ,

5. MarepuanbHasr  To4ka YYaCTBYE€T OINHOBPEMEHHO R JNBYX  B3aHMHO
TCPICHAMKYJIAPHBIX TADMOHUYECKMUX KONCOAHHSX, ypaRHEHHS KOTOPEIX: X = COSZH CM H y =
2 cos (m/2) cm. Onpenenuts TPaeKTOPHIO TOUKH. ITOCTPOUTE TPaeKTOPHIO C COONIOACHIEM
MaciuTaba. . C o

6. Bomna PacTpoCTpaHieTCs B YmIpyroff cpese €O CKOPOCTEIO v, = 100 wm/c.
HanMenbmee paccrosmme Al Mexmy Touxamu cpenpl, ¢asel KoneGaHHH KOTOPBIX
TIPOTHBOMOMNOMKHEI, PABHO 1 M. ONpENeNUTE YacToTy v KoneGanHii.

3aganne Ne 3

1. Onpenenuts. MONAPHYIO MaccCy, IIOTHOCTE U KOHLICHTPALMIO  ra30BOH CMecH,
cocroaueii u3 16 r ‘YIJICKHCIIOro raza, 14 r a20ta 1 16 r KHCITOpOZia U 3aKIIFOYEHHOMN B
cocyne ob6vémom 4 1. '



2. Onpenenuts CyMMapHy10 KHHETHYECKYIO-3HEPIUio K, MOCTyNaTeNIbHOTO - ABHKEHUS
BCEX MOJEKYJI ra3a, Haxo[sImerocs B cocynae o6séMoM V' =3 i HoJ maeieHueM P = 540
x[1a. . . . . i R . e

3. HMerorcs aBa OamwtoHa EMKOCTEIO V) = 5 1 u Vo = 2 1, coenuHEHHBIE TPYOKOM ¢
KpaHoM. JlapeHHe rasa B IEPBOM H BO BTOPOM OaIOHE PaBHO COOTBETCIBEHHO P =
1,2-10° MMa u P, = 2-10° Ila. Temneparypa B obomx OamtoHax omuHakoBa. Kakoe
JIaBJIEHHE YCTAaHOBHUTCS B OaJUIOHAX, €CITH OTKPBITH KpaH?

4. Pacmmpssich, TpEXAaTOMHBI ra3 coBeplIaeT paboTy, paBHYHO 245 Jox. Kakoe
KOJIMYECTBO TEILTOTHI OBLIO EPEAAHO a3y, €CH OH pacIHpsIcS H300apHO?

5. TemnoBo# nBUTaTENH PaboTaeT MO 3AMKHYTOMY IHKITY, COCTOSIIEMY M3 2-X H30X0p H
2-x n3o6ap. Haiitu KIIJ] nukma, eclny qaBleHUe W 00BEM B IMKIIE H3MEHIIOTCA B 2 pasa.
Pabodee Teno cuuTaTh 2-X aTOMHBIM I'a30M.

6. B pesynsrare H30TEPMHHYECKOrO CKaTHA BO3MyXa O00BEMOM V1 = 887 mv,
Haxogamerocs npHu Temreparype 30 °C u HadaneHOM naenenun 0,1 MIla, ero sHTporums
ymenbmuinack Ha 573 JLx/K. Ompenenuts 06BEM F, Bo3Myxa B KOHIlE mporecca. Bosmyx
CUUTATh 2-X aTOMHBIM Ta30M.

3aganue Ne 4

1. PaccTosHue Mex Iy AByMs TOYEUHBIMH 3apafamu q; = 22 HKi 4 g, = -44 HKJ paBHO
5 oM. HaliTu HanpsxkEHHOCTD M IMOTCHIMAN JJIEKTPHYECKOrO HOJA B TOYKS, HAXOMAICHCS
Ha PacCTOSHMH 3 CM OT IOJIOKHTEIBHOTO 3apaaa U 4 CM OT OTPHLATELHOTO 3apsaa.

2. Menmsiit map quamerpom 1 cM momemen B Macno. ITnoTHOCTS Macia p = 800 kr/m’.
UeMmy paBeH 3apsaj IIapa, €CIM B OJHOPOJHOM 3JICKTPUYECKOM IIOJIC INAp OKa3ayics
B3BCLICHHLIM B Macie? SHGKFPH'{CCKOC IIOJIC HAmpaBJICHO BEPTHKWIBHO BBEPX, a €ro
HanpsokEHHOCTE £ = 35 kB/cMm.

3. Iapux Maccoii 40 Mr gpipkercs co ckopocTeio v = 10 cm/c u Hecér Ha cebe
NOJIOXKUTENBHELA 3aps, paBHEIli ¢, = 1 aKn. Ha xakoe MHUHUMAanbHOE pacCTOSHHE MOXKET
HpUOITMZUTECS MAPUK K ITONOXKUTEEHOMY TOUEYHOMY 3apsay, paBHoMy g, = 1,4 uKn?

4. Cuna Toxa i B IDOBOIHUKE U3MEHIETCS CO BPEMEHEM COTJIACHO YparHeHwro i = B+Ct,
rae B=4 A, C =2 A/c. Kakoe KOJMYECTBO 3NMEKTPUYECTBA TPOXOIUT Uepe3 MOIepeyHoe
CCYCHHE NPOBOJHMKA 3a BPEMS OT #1 = 2 C JI0 I = 6 ¢? IIpu Kako# cujie MOCTOSHHOIO TOKa /
Yepe3 MOINEPEYHOE CEYEHHE IPOBOMHKUKA IIPOXOIUT TAKOE )K€ KOMMYECTBO TEKTPHUYECTBA?

5. JIBa LWIMHOPUYECKUX NPOBOJHHMKA PABHOHM IUIMHBI, OMMH W3 MENH, a JPYyrod u3
alfOMUHKSA, WMEIT OIWHAKOBHIE CONPOTHUBIEHHA. BO CKONMBKO pa3 MelIHLIH HPOBOJ
TsXKENEe ATFOMUHUEBOT0? »

6. Bonb()paMoBasi HUT 3JEKTPUYECKON TaMIOUKH HAKAMMBAHUS UMEET B HAKATEHHOM
COCTOSIHMM Temnepatypy 1° = 2300 °C. KakoRa IIOTHOCTE j U CHJIA TOKA ], POTEKAIOIIEro
IO HUTH, eciy e€ puametp d =20 Mxm, auna [ =0,5 M, a HanpsmceHHe Ha Huty U =200 B?
VnensHoe conpoTuBieHye Bonbhpama mpu 0 °C PaBHO Py = 5,5- 10°° Om:M, TeMmepaTypHBIii -
ko3¢ durpeHT COTPOTHBJICHHS & = 4,6-10° K.

3amanue Ne 5

1. PaccTosHue MexIy napauleNbHEMU JIMHHEIMHA HpOBOI(aMH C TokamH cunodt 50 u
100 A paeHO 16 cM. TOKH TEKYT B MPOTHBONOJIOKHBIX HanpaeeHusx. Kax pacnonoxceHa
JIUHHUSL, HA KOTOPOU MHITYKLHS TIONS paBHa Hymo? Ha xakom paccrompm OHa HaXOAMTCA OT
-TPOBOJIA C TOKOM CHIIOH 50 A? - :

2. TTo U30MPOBAaHHOMY KOJIBIIEBOMY HpOBOlIHPIKy pamuycom 20 CM TEYET TOK CHIOM 10
A. TlepmeHOuKyIAPHO TUIOCKOCTH KOJIbLA TIPOXONAT fBa JUIMHHBIX NPOBOJA C TOKAMH

curod 10 m 20 A Tak, 9T0O OHHM KacalTCi KOJBIA B - TOYKAax, JIEKAMUX Ha
6 %

& -



TPOTHBONONOKHEIX KOHIAX' JuameTpa. ONpefeTHTh HHIYKLHMIO B LIEHTPE ‘KOJNBLA, KOraa
TOKH TEKYT B OJJHHAKOBBIX HIIH B IIPOTHBOIIOJOKHBIX HampapJIeHUAX.
3. Cuna TOKa B 3/IEKTPOAyre IUIasMOTpOHa paBHa 200 A. JIns CO3NaHHS sbdekra
CKaHUPYIOLIEr0 - BOSNCHCTBYS IUIA3MEHHOH JyrH Ha IOBEpPXHOCTh MaTepuana Ha Iyry
.BO3/IEHCTBYIOT _ TOTIEPEYHBIM  MATHUTHBIM MOJIEM, H3MEHAIOMMMCS 10  3aKOHY
B=Bosin(2zvt), By=0,02 Tu, =50 T'um. Onpenenuts cpeiHee 3HaYeHHe MOIYJIs
_ OTKJIOHAIOIEH CHIIBI B pét:qére Ha CAVHULLY JIUHEI JyTH.

.. 4. DmekTpuYeckas UENMb 3aMKHYTa IMOABHXKHBIM IPOBOJHHKOM MIMHOH I = 0,5 M,
KOTOpBIH JIBH)XETCS BEPTMKATBEHO BHH3 C TIOCTOSHHOM CKOpOCTEIO. llenmp Haxomurcs B
NIONEPCIHOM MarHMTHOM mojie ¢ WHAyknue#d B = (0,5 Ti. MomHocTh, OTHaBaeMas
HCTOYHHKOM NUTAHKA B LleNb paBHa P = 2,5 BT, obIIee CONpOTHBIIEHKE 1ienH paBHO R =15
Om. Onpenenuts Maccy MPOBOHHUKA. :

5. DNEKTPOH BpallaeTCs B MONEPEIHOM MArHATHOM TIOJiE ¢ 9aCTOTOH 71 = 55,5-10° 06/c.
Onpenenuth HHAYKLUMIO MArHATHOTO TIOJIS. ]

6. B onHOpPOZHOE MarHHTHOE MOJE C uHoykuuveir B = 0,01 Tn Bierena uacTuua,
HecyInast 3/IeMEHTapHELH 3apsJi, H CTajla JBUTaThCA [0 OKPYKHOCTH PamMycoM R = 0,5 MM.
OnpezenuTs MOMEHT MMITyJIbCa YacTHE! L TIpH €8 JBIKEHHH B MArHHTHOM HOJIE.

3ampanue Ne 6 -

1. Cgeroras Bonma, wactora xotopoif passa 1=5-10 I'i, mepexomuT M3 BakyyMa B
NUAMarHUTHYIO Cpefly ¢ IM3NIEKTPHYecKol mpoHumaeMocTsio £=2. Kakosa 6ymeT mimHa
- BOIIHEL M CKOPOCTb CBETA B 3TOH cpeme? VKakuTe IBETOBYI OKPACKY ML HAHHOTO

JTNara30Ha CBETOBEIX BOJIH..

2. Ilpu mepexone CBETOROIH BONHEI W3 BaKyyMa B ONTHYECKH IUIOTHYIO CpeAy IHHA
BOJIHBI YMEHbIIMIACh Ha 33%. C Kakol CKOPOCTEIO pacrpocTpanserca CBeT B JaHHOM
cpene? YeMy paBHO MpOU3BE[EHUE MArHUTHON U JHUBJIEKTPHUYECKOH NpOHULIaeMocTel Jyis

" 3Tl cpempI? T

3. Paccrosnue / 0T meneii 1o 3KpaHa B omsite FOHra paBHO 1 M. lnunHa BomHEI A=0,7
MkM. OnpenemuTs paccrosHue MeaIy WEIAMH, €CIH Ha OTpe3ke UMHOK x=1 cM
yknaneaercs N = 10 TeMHBIX HHTep]epEHIHOHHBIX TIOJIOC.

4. Ha CTexnsdHHYIO MIACTHHKY HaHECeH TOHKHH CJION MPO3pa4yHOro BELIECTBA C
TlokasaTenem mpenomitenus n = 1,3. TlnacTuHka - ocBelleHa NapaIIENBHBIM Iy 4KOM
MOHOXpOMAaTHYECKOTO CBEeTa C IJIMHOH BONHBI A = 540 HM, NagarolKM Ha IIACTUHKY
HOpMaIBHO. Kakyro MHHMMANEHYIO TOMIIMHY d DOMHKEH MMETh CIIOM, Y4TO6bI OTpaKEHHBII
IIy4OK UMEN HAMMEHBILYIO IPKOCTE? ’

5. Ily4ox CBETa, WAYNIMHA B CTEKITHHOM COCyJZie C TIIHLIEPHHOM, OTPAKACTCA OT JHA
cocyna. Ilpi KakoM yIiie MafeHus OTPaxEHHE My oK CBETa MAKCHMAJIBHO HOJAPH30BaH?

6. IIpu MPOXOKAeHUN cBeTa gepes Tpybxy mmHOH /; = 20 oM, comepiKaIyto pacTBop
caxapa ¢ koHuenTpanuueii C; = 0,1 r/cm’, mIockocTs MOJIIPH3AIMK CBETa TIOBSPHYJIACh Ha
yrom ¢,=133°. B jpyrom pacteope caxapa, HATHTOM B TPyGKy amuHo¥ L = 15 cwm,
TLIOCKOCTE MOJAPH3ALMH IIOBEPHYIIACh HA YTON @,=5.2°. OMpeNeiuTh KoHIEHTpamo C,
ETOpOro pacTBopa.” i :

3ananne Ne 7 .

1. Onpenemuts. maBnenue cseTa Ha creHKH 100-BaTTHOM SJICKTPUYECKOH - TAMITOUKY,
- CUMTad, 9YTO Bed notpebiieMan €10 MOIIHOCTh HIET HA u3nydenue. Koadpuuent
OTP2XEHUs CTeHOK Nammouky - 10%. JlaMrouky cauTath cdepoii uamMeTpoM 4 oM.



2. OmpenenuTe SHEPTHIO, Maccy H MMITYJIEC- GOTOHOB PEHTTEHOBCKOTO -H3ITy4CHHUS c
IUIMHOM BONHBL A=20 M.

3. KuHeTdueckas SHEprHs 3IeKTpOHA paBHa SHEPriy MOHM3allMKM aToMa BONOPOJa K

- coctaBnger 13;5 -5B. BEMHCTMTL WIMHY BONHBL Ae Bpoins A nna snexktpoHa. CpaBHUTE
[OJIyUeHHOE 3HaYeHue A ¢ THaMeTPOM d aToMa BONIOpoza (maittu otHomenue A/d). HyxHo
M YYHTHIBATH BOJHOBEIE CBOMCTBA BNEKTPOHA IPU M3YHIEHMH JBIKCHHMI SNEKTpPOHA B
atome Bomopoma? Jluamerp aroMa BOXOPOAA NPHHATH PABHEIM yABOCHHOMY 3HAYCHHIO
6GOpOBCKOTO pafuyca.

4. KaKyo yCKOPAIONIYK Pa3HOCT MOTEHUMANOB U NOJDKEH NpOMTH MPOTOH, YTOOEI
mTMHAa BoNHEI fe Bpoiina A 6suia pasHa: 1) 1 5m; 2) 1 mm?

5. DIEKTPOH HAXOJWUTCA B IOTCHIMATBHOM SLMKE ITMPHHOH 1=0,2 aM. B Kakux TOUKax
B uuTepBane (0<x</) MIOTHOCTH BEPOSTHOCTH HAXOX/ICHUS SNEKTPOHA Ha TMEpPBOM H
TPEThEM SHEPTETHYECKHX YPOBHSX OJUHAKOBA? BEMMCIUTE IJIOTHOCTH BEPOSTHOCTH JJIA
STHX TOYEK. Pe3ybTaT NOSCHATE rpaduyecK. )

6. DIeKTpOH, YCKOPEHHSI HanpskeHueM 15 B mamaeT Ha NOTEHLHAIBHEIN Gapbep ©
sHeprueii U=20 5B u mmpuHoit [ = 0,1 HM, BO CKOJIBKO pa3 H3MEHHUTCA KO3(hQHUIHEHT
npozpausocTd D Gapsepa il 3IEKTPOHA, SCIH YCKOPAKOMIEE HANPAKCHHE YMEHBLIHTCA Ha
10 B? '

3amanue Ne 8

1. Haiftn umcno MpOTOHOB H HEHUTPOHOB, BXOINSINMX B COCTaB fA/pa aroMa f;Al.
OmpenenuTh YACIbHY0 9HCPTHIO CBA3H AApAa.
- 2 H 235U
2. CpaBHHTE yAemLHEIe SHEPTUH CBI2M S1€p U30TONOB NeATEpUs 1 {1 HypaHa 9 .

235 S
3. Kakag Macca ypaHa ,,U pacxomyeTci B CYTKM Ha aTOMHOH SJIEKTPOCTAHIHH

mormuocTEo 5 MBT? KITJI 3neKTpoCTaHIUM PaBeH n=17 %, a 3HEPTufd, BHIACIAIOILAACA
TIpH KBKIOM akKTe pacmana, pasaa 200 MaB.

4. Kumerwueckas SHEpPrMs Q-YaCTHIBI, BBUICTAIONICH H3 AApa aToMa panud Ipu
DPaJMOaKTHBHOM pacmane, pasua 7 = 4,78 MsB. Haliti ckopocTs a-HaCTHIEL U MOTHYIO
SHEPIUIO, BBIICILIIOMIYIOCA TIPH €8 BBLIETE.

5. OmnpenenuTs NepUoJ ToNypacmana BUCMYyTa 2;2 Bi, ecinu W3BECTHO, YTO BHUCMYT
maccoii 1,0 T BEIOpackIBaeT 3a ONHy ceKyHmy 4,5 8-10"° B-uacTum.
6. Ilepuon monypacnana ZSSU paBeH 4,5-10° sret.-CkomnbKO sep pacranaercs 3a 1 ¢ B

238 s
Kycke ypaHa o,U Maccoil 1,0 kr? KakoRa akTUBHOCTB 3TOT0 Kycka?

2.1.2. 3ammura JiaGopaTopHBIX paboT _ .

Bcero -3amaHupoBaHo 30 abopatopHbix paGoT. THIOBEIE TEMBI J1aGOPaTOPHEIX
pabot npueeneHsl B PIIJT. ’ g

3amura Ja60parQpHON paboThl MPOBOAMTCA $HEAMBHIYATEHO KOKIBIM GIYICHTOM.
TUIOBBIE IIKANA W KPUTCPHM OLEHKH IPHBENEHEI B OOMIeH 4acTH ®OC 6HaxanaBpCcKoi
IPOrpaMMbL. ' ' : A

2.1.3. KonrponbHeie paGoTsl . -

Cornacro PITJI -sarmanupoeano 10 KOHTpONEHEIX pa6or (KP) B XOAE OCBOCHMA
CTyIeHTaMH yueGHEIX MOmyned ucummiMHEL Ileppas u Bropas KP mo monyiro 1
«Mexanukay, Tperss KP — 1o Monymio 2 «KoreGarust W BONHbD), derséprai KP — mo
momymo 3 «TepMoMHaMUKa K CTAaTHCTAYECKas HU3UKAY, IATaA B IeCTal KP — no momyiro

8



4 - «OneKTpocTaTHKA M MOCTOSHHEBIH anercrpnqecmu TOK», cenpmas KP — mo Monymo 5
«Maruetusm», BockMasi KP — mno Momymo 6 «Ontmka», nepstas KP — mo momymo 7
«KBantosas ¢uzuxa», necarat KP — [0 MOMyIIo 8 «lnmepHas ¢Qusmka. OuzHyecKas
KapTHHA MHUpay.

Tunosrle 3axanus nepsoii KP:

1. Touka ABHKETCA IO HpPSIMON COIVIACHO YpaBHEHMIO: x = Ar+Bf, rme A=6m/c,
B =-0,125m/c>. Onpenenurs CPEenHIO IyTEBYIO CKOpPOCTh <V> TOYKH B HHTEpBAJE
BPEMEHH OT £;=2¢ 110 t,=6c.

2. KameHb 6Gpormien ropu30HTAIBHO CO CKOPOCTBIO v, =15 m/c. HaliTi HopMansHOe

a, ¥ TAHPCHIMANIEHOE @, YCKOPEHHE KaMHs Yepes BpeMs t = 2 ¢ IIOCHIe Hadala JBIKSHVA.

3. C xaxoif -CKOPOCTBIO MONKEH [BHUTATHCA ABTOMOGWIb 110 MOCTy paguycoMm
KpHBH3HEI 40M, YTOOEI B BEpXHEN YaCTH MOCTA OKA3aTECS B HEBECOMOCTH?

4. Ha crone crout Tenesxka Maccoit 4 r. K Tenexke NpuBs3aHa HHTb, IEPEKUHYTAS
depes 61ok. C KakuM yckopeHueM GyJIeT IBUTAThCS TETeKKA, eCiu K JpyTOMY KOHILY HUTH
TIPUBSI3aTh IPy3 Maccoit 1kr?

5. Ha HaKIOHHOH IVIOCKOCTH C YIJIOM K TOPH30HTY

= 30° mBmxercn Temo Maccol m =1kz, CBA3AHHOG

HCBECOMOW HEPACTsHKUMON HUTEIO C TEOM 1 Takoif ke
maccsl (cM. puc.). KosdduumenT Tpenns Mexy TeiaoM 2
U IUIOCKOCTBIO 4 = 0,1. HaliTh yCKOpEHHe 3THX TeN U CHIY
HaTsUKEHUs HUTH. TpeHWeM B OlOKe, Maccoii 6ioka u
HUTCH peHeOpeYb.

Tumnosble 3axanus Bropoii KP:

1. MaxoBuK Ha4a BpamaTscs PaBHOYCKODEHHO M 3a IPOMEXYTOK BpeMeHH Af =10¢
AoctHr 1acToThl Bpamenut n=300 o6/MuH. ONpeaenuTh yIIoBoe YOKOPEHHE £ MaxOBHKa M
yucno N 060pOTOB KOTOPOC OH cAaciial 3a 9TO BpCMmi.

2. JlunefiHad CKOPOCTH TOYEK HA OKDYXKHOCTH BpalNaiomieroca mucka Vi=3m/c.
Touku, pacnonoxennrie Ha 10cM 6MMXKe K OCH, UMEIOT JHHEHHYIO ckopocts V=2 M/c.
CkoJeKO 000POTOB B CEKYHIY AENAET IHCK?

3. Ompenenuts MOMEHT MHEPLMH TOHKOIO CTEPXKHS [UIMHOM 3OCM u Maccoi 100r
OTHOCHTEJIBHO OCH, IEPHEHANKYJIAPHON CTEPKHIO U IIPOXOMISIMIEH YEPE3 TOUKY, OTCTOSIIYIO
OT KOHIIa CTCPKHA Ha OIHY TPETh €ro JJIMHEL.

4. C TenesixH, cBOGONHO JBIKYWICHCA O FOPU3OHTAIBHOMY IyTH CO CKOPOCTEBIO

=3 M/c, B CTOPOHY, IIPOTHBOMOMOAHYIO TBHIKCHHIO TEIEKKH, CIIPBITHYJI YENOBEK, TOCIE
dero  CKOpOCTb TCICKKM M3MEHWNIACh M CTana paBHOM =4 wm/c. Onpenenuts
TOPH30HTANBHYI0 COCTABIITIOLIYI) CKOPOCTH u2 YeJIOBeKa IpH MPBDKKe. Macca Tenexku
m, =210 kr, Macca uemnoBexa m,=70 kr.

5. B nentpe.cxkampu JKyKkoBCkoro CTOI/IT,‘IGJIOBCK U ACPHHUT B PyKax METAJUTMICCKUM
CTEpKEeHb IUTHHOH / = 1,5 M H Maccoif 8 KI' BepTHKATBHO IO OCH Bpamenus. IIpu stom
CKaMmeiiKa ¢ ‘IGJIOBCKOM BpAIAeTCd C YaCTOTOM n; = 4 06/c. MOMEHT HHepLMH YenoBeKa U
ckameiika 1 = 6 kr M°. CKOJBKO 000pOTOB B CEKyHIy GYIET Menarh CKaMbd C UETOBEKOM,
SCIIH YCJIOBCK IOBEPHET CTCPIKCHD B IOPU30OHTANBHOE MOJIOKEHUE, IPUYEM LIEHTP Macc
CTEPXKHA HAXOAUTCS Ha PACCTOAHKH //3 0T OCH BpaIleHHS.




Tumnosble 3axaHus Tperbeii KP: ,

1. OmpenemTh MaKCHMABHBIE 3HAUCHUA CKOPOCTH Xmax M YCKOPEHHS X, TOUKH
Maccoit 50 T, COBEPIIAMOIIEH TapMOHMIECKHUE: KoJeOaHus ¢ aMIumTygoik A=3 oM H
TMKTMYeCKOil gacToToM @ = 77/2 ¢’ HaiiTy mosHy0 MEXaHHIECKYIO SHEPIUI0 TOUKH.

2. Onpenénms aMIUUTYy 4 ¥ HadanbHyIo (asy ¢ pe3yJbTUPYIOIEro kosiebaHus,
BOZHHMKAIOMIETO TPH CIIOXKEHMH JBYX KONeGaHuii OJMHAKOBOTO HAIpABICHHA M NMEPHONA:
x) =sinzt u x, =sin(z + 7 /2). 3anucath ypaBHCHHE PpE3yJIETUPYIOMIEro KoNeOaHus.

3. Ouspueckuil MasiTHHK IIPEICTaBisieT COOOM TOHKHUM OIIHOPOMHEIH CTEPKEHD
uraHOM [ =1 M 1 Maccot m . MadTHUK COBEpINACT KoJebaHMsA OKOJIO TOPH30HTANbHOM OCH,
mpoxofsieil 4epe3 TOUKY, YAAICHHYIO Ha pacCTOAHUE 1/3 or nenrtpa macc. OnpeAenuTh

nepuon T TapMOHHYECKHX KoneGaHuii MasTHUKA U €r0 IPUBE/ICHHYIO UTAHY.

4. JlorapupMudecKui IEKPEMCHT 3aTyXaHHd konebanuit mastHuka 6 =0,005.
OnpenenuTs Yucio N MOIHBIX KosebaHu, KOTOphle HOJDKEH CHAENaTh MasTHHK, 9T06BI
aMIUTUTY/Ia yMEHBIIIIACk B 4 pasa.

5. Touka COBEpIIaeT OIHOBPEMEHHO JBa KOJNEOaHMs, MPOMCXONINIHE MO B3AUMHO
[EpHEHUKYIIPHEIM ~ HANpPABICHUAM U BHIp@OXAEMBlE YDAaBHEHMAMU: X =2sin7 ¥
y =2cos2¢ . HaifTn ypaBHeHue TPaeKTOPUU H IOCTPOUTS €€ C cobGmonennemM MacTaba.

Tumnosbie 3axanns yerséproii KP:

1. CKONBKO aTOMOB COIEPXKUTCH B PTYTH:

1) xommaecTeoM Bemectra v =0,2 Momb; 2) maccoit m =117

2. B 6ayutone HaxoauTes raz npu Temmeparype T; = 400 K. Jlo Kako#i TeMIepatypet
T, Hamo HArpeTs ra3, YTOOKI ero JaBIEHUE YBEINIHIIOCH B 1,5 paza?

3. B Gauione EMKOCTBIO ¥ =25 1 HaXOOWTCA BOAOPOA IPU TEMIICpaType 7=290 K.
ITocre TOro Kak 4acTh BOJOPOJA H3PACXOJ0BAlM, NaBJICHUC B GaUTOHE IIOHHU3KIIOCH Ha Ap
=0,4 MIIa. OnpenenuTs Maccy m U3pacxol0BaHHOro BOAOPOAA.

4. OTpeNenyTh CPEIHIOK KMHETHICCKYI0 JHCPIHI0 < & OIHOM MOJIEKYJIEI BOJSHOTO
mapa ripu Temmeparype 7 =500 K.

5. JIBa KWJIOMOJIA YINICKHCIIOrO rasa HarpeBaroTCs TPU TMOCTOSHHOM JARICHMH HA
50°. Haifti: 1) usMeHeHHE €ro BHYTpEHHEH OSHepruH, 2) paboTy pacumpeHus, 3)
KOJTMIECTBO TEIJIOTHL, COOOIEHHOM Tasy. S o

Tunossie 3aganus naroi KP:

1. 3apan g = 3-107 Kn paBHOMepHO pacrpereneH N0 CHepHyeckor MOBEPXHOCTH.
Kaxyio cKOpOCTE Hy’KHO COOOLIMTE TOUEUHOMY 3apany o = 2:10° Ko, maccoi m = 6-10°°
KT B HAmpaBleHHH, NepIeHIUKYJIIPHOM, HPSMOH, coemuHsIOmeN NEeHTp chepHIecKoi
OBEPXHOCTH ¢ TOYEUHBIM 3aPAZOM, YTOOEI OH Hadal BPAMIATBCA MO OKPYKHOCTH c
pamuycoM r =10 cM, Ry <7, m<<mMy. .

2. Ha gByx KoakCHAlIbHEIX OeCKOHEYHBIX HHIMHIpaX paiycamu R u 2R
PaBHOMEPHO pacnpeuene?m 3apsEl C rIOBerHOCTHLgMH TJIOTHOCTAMH Gy = G U G = -G, TIE
o = 60 MxKi/m%. Tpebyercs: 1) HaiiT 3aBUCUMOCTE E(7) HaNPSMEHHOCTH 3nemﬁnqecx<oro
[ONS OT PACCTOSHHMS O OCH IIMIMHAPOB I TPEX obnacTeil: BHYTpH, MEKIy U BHE

" [ETHHAPOR; 2) BEUUCIHTE HATPDKEHHOCTE E B TOUKE, yOaEHHOH OT OCH WHJIMHAPOB Ha
- paccrosHue ¥ = 3R, M yKa3aTh HANPABIICHAC BCKTOPa E. -

3. JIBa OJMHAKOBBIX TUIOCKHMX BO3/YIIHBIX KOHIEHCATOpA EMKOCTHIO C =100 n®
KakKIblli COSNUMHEHBI B GaTapero mocinenoBarelsHo. OnpeeNuTs, Ha CKONBKO H3MEHUTCH
émkocts C Garaped, eciy TIPOCTPAHCTBO My ILTACTHHAMH OJHOTO W3 KOHICHCATOPOB
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3ar0JHUTE apadHHOM. . g . : . y

4. DIeKTpHecKOe MONIe CO3MAHO UTMHHBIM TOJTBIM LHIHHAPOM paguycoM R =1 cm,
PABHOMEPHO 33pSKEHHBIM C MOBEPXHOCTHOM ILIOTHOCTBIO 6= 20 HKI/M. Onpenenuts
PasHOCTb NOTEHIMATIOB IBYX TOYEK 3TOrO IMOJIS, HAXONAIMMUXCS HA PACCTOSHUH a; = 0,5 cM
H G; =2 CM OT OBEPXHOCTH LIJIMHIPA B CPEIHEHN €ro YacTH.

5. Haiitit ckopoCTs 1eKTpoHa, IIpOoLIe/Imero Pa3HOCTh MOTEHIHATOB U , paBHyr 100
B. .
Tunosele 3aganus mecroii KP:
1. 3.1.c. barapen & = 80 B, BHyTpenHee cOnpOTHBIIEHHE 7; = 5 OM. BHEMH 1emb
noTpebiser MomuocTs P = 100 Br. Onpenenuts cuty Toka I B uenu, Hanpsikenue U, mog
KOTOPBIM HAXOJUTCS BHEINHSAS HEllb, ¥ €€ CONPOTUBIEHHUE R,

2. ConpoTuBnenye ranseasomerpa Ry = 720 OM, mkana ero paccuutana Ha 300
MKA. Kak ¥ kakoe J00aBOYHOE COMPOTHRIEHHE HyKHO IOMKITIOUHTD, UTOBH MOXKHO GBLIO
CHCTEMY BKJIFOYATh B LIENb C HanpshxeHneM 300 B?

3. B cxeme Ha pucynke & =2B, ¢, =4B, R, =0,50M ¥ nanesne —== ” R:
MOTCHIHAIa Ha CONMPOTUBIICHMA R, (TOK Uepe3 R, HalparjeH CBEpPXY R
BHM3) paBHo 1 B. Haiité mokasanme ammepmerpa. BHyTpennee
CONIPOTHBJICHUE aMIlepMeTpa R, =10 OM. &
4. B mpoommuke 3a Bpems ¢ = 10 ¢ mpu paBHOMEPHOM ® R

BO3pAaCTaHMM CHJIBI TOKa oT [; = 1 A mo I, = 2 A Brugenunoce
KOJIMIECTBO TEIOTEL O = 5 kJIx. Haittu conpoTtueienne R npoeofuuxa.

5. K ImByM GarapesM, COEIMHEHHBIM NAPATIENLHO, MOMKITIOUHIM 3JIEKTpONaMmILy,
CONPOTHBJICHUE KOTOpO# 0,5 OM, 3.1.c. 6atapen £ = 12 B, £,-= 10 B u ux BHyTpeHHee
CONpOTHEICHHUE I1 = I3 = 1 OM. HaliTi TOK, IPOTEKAOIIAIA Yepes TaMITy.

TunoBble 3aganus ceapmoii KP:

1. Ilo npsmoMy GeckoHeYHO AIMHHOMY IIDOBOOHHUKY T€4€T TOK [; =3,14 A.
Kpyroroit eurox PAacIONOKEH TaK, 4TO IUIOCKOCTh BHTKA -IAPAUICAbHA INPIMOMY
TIDOBOSHUKY, A NePHEeHIUKYJIp, ONYLIEHHbIH HA HErO H3 UEHTpa BUTKA, HMCCT uHy d =
20 cm. ITo BUTKY poxomuT Tok [, =3 A, panuyc eutka R = 30 cm. Haiiti HanpsxEHHOCTB
MarHuTHOTO II0JiS B LIEHTPe BUTKA. ' ' '

2. BeCKOHEYHO MITHHHEINA TOHKHEL NpOBOAHUK ¢ TOKOM /= 50 A umeer
u3rub (IWIOCKyIo mermo) pamuycom R = 10 om. Omnpenenure B Touke O
MArHUTHYIO HHIYKIMIO B 1I0J1s, CO3/1aBa€MOT0 STHM TOKOM (CM. PHC.).

3. Onpenenute mMaruuTHBL MOTOK P, TIPOHH3BIBANOIIUN COJICHOMI,
ecu ero Jymna /= 50 om, 4ncio Butkos N = 100 ¥ MarHUTHBIA MOMEHT P,, = 0,4 AM>.

4. DnexTpon ABMKETCA B. OHOPOJHOM MarHMTHOM IIOJIE C HHAyKnuei B = 10 MTn
10 BUHTOBOH JIMHHHM, PaOHyC KOTOpoi R =1,5 M M mmar 4 = 10-cM. OnpenenuTs mepHox
obpamenus 7 3MeKTPOHA | €ro CKOpPOCTE V.

5. KpyroBoit,ipoBono4Hbii BUTOK mwiomansio 100 cM® HAXOJUTCS "B - OJHOPOIHOM
MATrHHTHOM IIOJI€, MHOYyKUMsA Kortoporo 1 Ti. IITOCKOCTE BUTKA HepHeHUKyIIpHa
HaNpas/ICHHI0 MArHATHOTO I0JIA. YeMy paBHO 3HAUYEHE 5.71.C. UHYKIMH, BOHHKIIEH B
BHTKC NIPH BRIKJIFOYCHUH 104 B TeueHue 0,01 c? o

Tunoseie 3ananus BockMoii KP:: : L 3

1. JIy4 mapmaér Ha MOBEPXHOCTH BOABL 0 yritoM 40°. TIox kakum YIJIOM ' OJKEH
YUACTE JIyY Ha IIOBEPXHOCTH CTEKIIA, YTOGBI YTOJI IPEIOMIIEHHS OKa3aics TeM Ke?
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2. Ha nuaparMy ¢ KpyIJibIM OTBEPCTHEM HAfacT HOPMAABHO NapajieNbHbIA MyqoK
MOHOXPOMATHYECKOTO CBETa = 6-10” ™). Ha skpane HabmIOJaeTCs U paKIMOHHAs
kapTuHa. [Ipy KakoM HauGOMbIIEM PACCTOSHHIK mexny auadparMoi ¥ 5KpaHOM B LEHTPE:
I PaKIMOHHOM KapTHHEL OyAeT HaGmonaTECa TEMHOE MATHO? JlmamMerp OTBEPCTHA 1,96
MM.

3. Vron mpeloMiieHMs Jyda B KHIKOCTH i, = 35°. OmnpenmenuTs IOKa3aTeib
IpENOMIIEHHsS JKHIKOCTH, €CIH W3BECTHO, HIO OTpaXEHHBIH JIyd MAaKCHMAIbHO
MOJIIPU30BaH. .

4. VeraHoBKa uis HaOmoaeHws Kojel HproToHa OCBEmMAacTC: MOHOXPOMATHYIECKHUM
cBeTOM ¢ mmaHOM BOmHBI A=0,55 MKM, IMajaroluM HOPMAJBHO. OrnpenenuTs TONIIUHY
BO3MYITHOTO  3a30Dpa, " 06pa30BaHHOrO ITOCKOIApA/UTENbHOM  [UIACTHHKOH M
compHKacarometcs ¢ HeH ILTOCKO-BBIIYKJION JIMH30H B TOM MECTE, IIC B OTpaKEHHOM CBETE
HabmogaeTcs YeTBEPTOE TEMHOE KOJIBIIO.

5. Yrom MOBOPOTA IUIOCKOCTH MOMAPHU3ALMK IKEITOTO [[BeTa HaTpusi TpH.
TIPOXOJXKIEHHUH HYepe3 Tpy6Ky ¢ pacTBOpOM caxapa ¢ = 40°. Jinuaa Tpy6ku [ = 15 oM.
VrenpHOE BpalllcHHMe caxapa Qo = 6,65 rpan-cmz/r. Onpenenurh KOHUEHTPALUIO caxapa B
pacTBOpeE. S

Tunossie 3aganus gepsaroi KP:

1. DNEKTPOH ABHKETCA 110 OKPYKHOCTH PalyCcoM 0,5 cM B OXHOPOJHOM MarHATHOM
one ¢ uuayKupei 8§ MTi. OnpenenuTs ITHHY BONHEL AC Bpoiins 37eKTpoHa. (

2. ®orton ¢ sHepruedt 0,25 MsB paccesics Ha CBOOOJHOM 3IIEKTPOHE. DHEPTHA

- paccesHHOTO otona 0,2 MaB. OmnpenenuTs yroi pacCesHus.

3. Onpeaenuth kodpduIenT oTpaxeHns MOBEPXHOCTH, €CIIA TIPY SHEPTeTHYECKOM
ocemdHEOCTH E, = 120 B/M? naeieHue cBeTa Ha HEE OKa3aloch PaBHbIM 0,5 mxlla.

4. VI3 cMOTpOBOTO OKOIIKA TeYH 32 5 mun u3yyaercs 6,3 kkal Ihmomasap OKOMmKa
pasHa 3 oM TIpurmMasi, UTO OKOIIKO M3ITYYaeT Kak aOCONIOTHO YEPHOE TEJIO0, ONPESACTIUTE
TeMIIepaTypy MedH.

5. Kpacmas rpanuua (orosQdekra WA IHUHKA A = 310 mm. Onpenenuts
MAKCHMANBHYI0 KUHETHYECKYI0 SHEPTHIO ()OTOIIIEKTPOHOB B SIIEKTPOHBOJBTAX, ECTH Ha
[IMHK AJAKOT JIydH C JUIMHOM BOJHBI A = 200 HM.

Tunosnie 3agadus gecaroi KP: .

1. 3a ojMH roJ| HAYANLHOE KOTMIECTBO PaJHOaKTUBHOTO HyKIH/a YMEHBIIIIOCE B 3
pasa. Bo cKONBKO pa3 OHO YMEHBIIUTCA 32 2 roma? .

2. OnpenemuTs YIENBHYIO 3HEPruIo  CBASH (T.€.- CPCAHIO0 HEPrHIO  CBI3M,

PAaCCUNTAHHYFO Ha OJIMH HYKIIOH) anpa'2C.

3. Kakoe KOJMUECTBO SHEPTHM OCBOOOMMTCA NMPH COCAHHCHHH OHOTO IIPOTOHA U
IByX HEHTPOHOB B-aTOMHO® sanpo? . i :

4. Kaxyio HauMeHBIIy}0 SHEPTUIO HYXHO 3aTpaTHTP, gT06EI OTOPBATE OJUH HEHTPOH
& 14 & & @
or sApa ;N?

5. BEIYMCIUTE SHEPTHUIO AEPHOM peakiun B MaB: 2Be + gHe =5 oF 3

 ‘TumoBsle INKANA ¥ ~KPHTCPUH OLCHKH PE3yNBTAToB KOHTPONBHOH paboTel
npueeneHs! B o0mei yactn POC GaKaaBpCKoil MPOrPaMMBL. - £ 3 '



2.1.4. TecrupoBaHHe
ITpoMexyTOUHbIH KOHTPOIb AL nncunnmmapﬂmx gacTel KOMl'IeTeHLl[/IPI (tabm. 1.1)
B (hOpME TECTHPOBAHHS MPOBOIWTCS B XOAE HM3YYCHHS CTYJCHTaMH YYeOHBIX MOMYJEH .
JUCLUMIUIMHEL Pe3yneratel mo 4-0ayulbHON IIKajie OLECHMBAHUA 3aHOCATCA B KHIDKKY
NPEMOAABaTeNli M YYUTHIBAIOTCH B BHIE MHTCTPAIBHOM OLIEHKM MpH MPOBEICHUHN
MPOMEKYTOYHOR aTTeCTaIH.
TunoBbIe TecTOBbIE 3aaHUS.
1. CooTHomeHue paGoT CHIBI TSKECTH HPH ABIKCHHM TENa M3 TOYKH B B &
T04Ky C 10 pa3sHBIM TPAEKTOPHSM UMEET BHJ . & l“
I)Al Az—A3 0 2)A1<A2<A3 3)A1=A2>A3 3
4) A1 > Ay > A3 5)A;=A;=A4;=0 <
2. Ha pucynKe npuBeéH rpadiik 3aBUCHMOCTH CKOPOCTH TENa ¥ OT BpeMeHH e
t. Macca tena 10 xr. Cuna, neficTByronias Ha TENO paBHa ... 4
1)10H 2)20H 3)0 4)5H 5)30H : 2
3. Temo mBWXETCI C MOCTOSHHOM MO BEJIMYMHE CKOPOCTBIO IO HYyre
OKPY>KHOCTH, IEPEXO/ALIeH B IPAMYIO, KaK II0Ka3aHO Ha PHCYHKE. A
BenuurHa HOPMATBHOTO YCKOPEHHUS TeNa 0 TOYKHA A ...
1) yBesnuuBaercsi, HI0TOM 0CTAETCs MOCTOSTHHOM
2) NOCTOSIHHA, IOTOM YMEHBILALTCS 10 HYJIS
3) yBeTUYHBAETCS, IOTOM YMEHBIIAETCS 10 HYIs
4) yMeHbLIaETCSst, HOTOM YBeTHYHBAETCS

4. Ha 6opty xocMudeckoro Kopabisi HaHeceHa 9MONeMa B BHAE TEOMETPUUSCKOH \‘\‘\\ I‘

¢urypsr (cm. puc.). H3-3a pensiTHBHCICKOrO COKDAIIEHHS MJIMHEL 3Ta cbm"ypa

mMensier ceoro dopmy. Ecam kopabis ABmkeTcS B HANMpaBIEHUM, YKA3aHHOM HA

PHCYHKE CTPEJIKOH, CO CKOPOCTBIO, CPABHMMOH CO CKOPOCTBIO CBETA, TO B HEMOIBMKHOM CUCTEME
oTcuéTa 3mMOeMa npumeT GOpMy, YKa3aHHYIO Ha PACYHKE ...

. , O ;<>

5. MOMEHT MHEpUMH TOHKOTO CTCDKHA [UIMHOW [ OTHOCHTCHIBHO ICPICHAMKY/IAPHOH OCH,
1L
IPOXOIAICH 4Yepe3 UeHTp, pasen 1 =-Eml . Kakx u3MEHMTCA MOMEHT HHEDLMH, €CIH OCh

BPAILCHAS [IEPEHECTH NAPAILTENBHO HA OJIMH U3 €10 KOHIIOB?
1) yBesmuntes B 12 pas 2) yBeJiM4YHTCA B 2 paza 3) ysesiuunres B 4 paza
4) yBestuuntes B 6 pas 5) ysenuunrtes B 3 paza [ i
6. TennucHEIi M eTen ¢ HMITYNECOM B, (MacTab ¥ HANpaBIeHHe yKasaHsl Ha 1 P1 4+

pucynke). B nepnesnyukynapHoM HanpasieHuH Ha kopoTkoe Bpemi At = 0,1 ¢ Ha

MsT4 II0JCHCTBOBAII OPEIB BeTpa ¢ mocrosHHo# cunod F =40 H. B pesynsrare

-ASHCTBHA CHIIBI BEIMYUHA MMILYJIbCA p; CTajla PaBHa .. m——
1)43krm/lc 2)7xrm/c 3)50 KF'M/C 4) 5 kr-m/c

7. Peaximst = p+e” +V, He MOXKeT WITH U3-33 HAPYIICHHS 32KOHA COXPAHEHHS ...

1) snexTpuueckoro 3apsga  2) CIMHOBOrO MOMEHTA HMIYJILCA
3) enToHHOrO 3apsaaa * 4) 6apuonHOro 2apsiia
8. B IPOIIECCe CHITHOTO B3AMMOJIEHCTRYS IPUHUMAIOT YIACTHE ...
. 1) poToHnl  2) 37eKTPOHLI  3) HYKJIOHBI
9. B ocymecTBnenun snepHOM peakuuu 174 N+X -—>1; O-Hl H' yuacreyer ...
1) o-4acTuua 2) y-kBanT  3) mporon  4) 3AEKTPOH  5) HeHTPOH
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10. Ha pucynke noxasaHa KBapkoBas Auarpamma pacmama K'- i
Me30Ha. JTa JuarpaMma COOTBETCTBYET PEAKIIMH ... {; 71}

K >at+n K s +7° - %
HK srt+7° ‘ /7

11. Ha 3epxanmbHyl0 IUIaCTHHKY IaJaeT NOTOK cBera. Ecnd 4mcio ¢OTOHOB, MAjaromiHX Ha
€IMHHUIlYy TOBEPXHOCTH B E€IUHHUILy BPEMEHH, YBEIHYHTh B 2 pa3a, a 3€PKAIBHYIO IUTACTHHKY
3aMEHHTH YEPHOH, TO CBETOBOE IaBJICHUE .
1) ymenpmuTes B 4 pasa 2) yMeHBIIHTCS B 2 pa3a
3) yBesquunTesi B 2 pasa 4) ocTaHeTcst HEH3MEHHBIM

" 12. IIy40K €CTECTBEHHOTO CBETa MPOXOHT UEPe3 [BA MACATBHBIX nonspusaropa. MHTEHCHBHOCTE

€CTECTBEHHOI0 CBETA paBHa [y, YTOJI MEXMY INIOCKOCTAMH NPOILyCKaHHUs MOJIIPH3aTOPOB PaBeH ¢.
Cornacro 3axoHy Maroca HHTEHCHBHOCT CBETa IIOCIIE BTOPOrO HOJAPU3aTopa paBHa

1)1:17%032;0 2) I=1,c058’p 3)1:1'70 4 1=1,

13. Ha pucyHKC NpHBEICHBI [BE BONBT-aMIEPHBIC XapaKTEPHUCTHKH
BakyyMmHOro gorosnementa. Ecin E — ocBemgénuocTs GoTosnemMenTa, a v
- 4aCTOTAa MANAMOMIEro Ha HEero CBeTa, TO .
Dv,=v,,E <E, 2)1/ >v,,E = E
Hv=v,,EE>E, 4)v<v,E=E,

14, Tlpu umTepdepeHIUE KOTepeHTHBIX yded ¢ JumHOM Bomubl 400 EHM MaKCHMyYM BTOPOTO

IOpsAIKa BO3HUKAET npu pasuocm Xona . . 3 "\f
1)800um  2)200HM  3) 100 um 4) 400 um : ’°1

15. Ha pucyHke MoKa3aHa 3aBHCHMOCTH CHIIBI TOKa OT BDEMECHH B 217/
3IEKTPHIECKOH Lenu ¢ uHAyKkTuBHOCTEI0 1 MIH. Momyns cpemmero  w}/ -
suauenns DJIC camonngyxuuu B uuTepsane ot 15 mo 20 ¢ (8 MxB)
PAaBEH ... .
1)20 2)0 34 410

16. MarHuTHas HPOHALASMOCTH @eppomarﬂemxa M 3aBHCHT OT HaNpsHKEHHOCTH BHELIHETO
MarHuTHOTO IIOJIsL H KakK nmokasaHo Ha I‘pa(bm(e
e

e x4
1) CEE ) 3) LA
17. BonpT-aMIIEPHBIE XapaKTCPUCTHKA NBYX HAIDEBATENBHBIX - |
crupaieit u3o0pakeHsl Ha pucyHke. M3 rpaQuKkoB CIEAYET, YTO ;__________

COIPOTHB/CHHAS OAHOK CIMpaiy GOJNbBIIE COMPOTABICHHAA ADYTOH ., |
Ha ... . :
. 1 E

1)100m  2)0,1O0m 3)50m 4)250m - ;

5 10 15
18. BOmu3u FIHHHOTO MPOBOJHHKA C TOKOM-(TOK HAIpaBIeH K 2 @ r
" HaM) TIpONeTaeT NPOTOH co ckopocTeio V. Cuna Jlopenra .. 'if"l
1) Hanpar/ieHa K HAM 2) HanpapJIeHA BIPARO ‘

3) paBHa HYJIl0  4) HANpPaBJIeHA BJIeBO 5) HanpagJieHa ot Hac
19. Toweunslit 3apAn. +g HaxOMUTCA B HEHTPE CQEpPHYECKOi HOBEPXHOCTH. ECIH YMCHBLIMTH
pa,tmyc c@epmecxon IIOBCPXHOCTH, TO NIIOTOK BCKTOpa HﬁHpﬂ)K@HHOCTH QNICKTPOCTATHICCKOI 0O
nonst E 4epe3 IOBEPXHOCTH CHEPH .. . :
1) He M3MEHUTCA ~ 2) YMEHBIUHTCH 3) yBeIHUHTCH
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20. YpaBHeHHe MakcBelUia, OMUCHBAIOMEE OTCYTCTBHE B npnpo'i[e Mémnmmx 3apsI0B, UMEET -
BHL ...
) JE,ds=0. 2ydEdi=0 3{Bdi=0" 4 {B,dS=0

21. AsuMyTansHOE KBAaHTOBOE YHCIO / ONPEIEISET ...
1) coOcTBeHHBIH MeXaHHYEeCKH i MOMEHT HMITYJIbCa 3JIEKTPOHA B aTOMeE
2) OpOEKIHIO OPOHTAIEHOr0 MOMEHTA HMITYJIbCA 3/1€KTPOHA HA 3aJaHHOE HANPaBJ/ICHHE
3) 3HEPrHI0 CTANMOHAPHOrO COCTOSTHHS 3JIEKTPOHA B aTOMe
4) opOUTAILHBI MeXaHHYECKHIl MOMEHT HMITYJIbCA JJIEKTPOHA B aTOMe
22. Ha pucyHKax NpPHBENCHBI KapTHHEI PAacIpeNeNeHHs ILIOTHOCTH BEPOSTHOCTH HAXOXACHHUS
MHKDOYACTHIIFl B IIOTCHUHANbHOM siME C GECKOHEYHO BBICOKMMH CTeHKaMH. COCTOSHHIO C
KBAHTOBBIM YHCIIOM 72 = 2 COOTBETCTBYET PHCYHOK. .. :

2) 0 x 3) 0 X o4 0 A

23. . CrauuonapHoe  ypaBHenwe Illpemumrepa B oﬁmeM CiyZae  MMEST B
2m

VT+?(E U)Y =0, rme U — noTeHnMaNbHAsS SHEPrUsS MHKPOYACTHIEL DNEKTPOHY B aToMe

BOIOPOAa COOTBETCTBYET YDABHEHHUE ...

2m 821// 2m mo*x’ :
D Vy+2 By =0 B-PEF lor g
VYV Y D&t hz( 2
2m Py  2m .
v+ E ¥ =0 ZY - E=i0
3 n’ ( 4re, rJ 9 o’ " K? ¥

24. Ecnu 9acTHIBI HMEIOT OJMHAKOBYIO JUIHHY BONHHEI A¢ bpoima, To HauboIpIeH CKOPOCTBIO
obnanaer ...

1) g-yacruma  2) mozutrpon  3) mpoToH  4) HellTPOH
25. B mponecce M30TCPMHYECKOr0 COOOMICHHA TeIUla MOCTOAHHOW Macce HACAIBHOIO rasa ero
SHTPOTIH ...

1) yMennmaerca  2) yeequuupaerca  3) He MeHSETCS
26. CpenHsas KHHETWYCCKAs 3HEPrds MOJEKYIBl MICATBHOTO Ta3a MpH Temmeparype I paBHa

- é &7~ 30€Ch [ = ng+ng,+2n,, TN Ny, Mgy U He— UHCIO CTEMeHel CBOGOJIBI MOCTYNATENEHOTO,

BPAINATENLHOTO U KONEGATENEHOIO NBH:KEHHH MONEKYNEl IIpH YCIOBHH, UTO HMEIOT MECTO
TOJIBKO MOCTYIATENEHOE U BpaINaTeNnsHOE JABIKeHMe, Ang Bojpopora (H,)
YUCIO § PABHO ... 3

D2 2) 5 3)7 4)8 N sk A 1
27. JlnarpaMma MHKIMYECKOTO MPOLECCA MACAIBHOIO OHOATOMHOIO ra3a £
npejcrasneHa Ha pucynke. OTHomeHue paGoTel mpH HarpcBanHH rasa K o
paboTe MpH OXMAKAESHHU PABHO ..

D15 25 3)3 4)25 e

28. Ha pucynxe mpencrasicH rpadux (yHKLMH paclpelelIeHus MOIeKyl ™t
HICAIEHOrO0 Trasa IO CKOpocTAM (pacmpecncHue Makcsemna), TIAS

- dN
f (v) S —~ HOJL MOHCKYJ’I CKOpOCTIfI KOTOPBIX 3aKIIOYCHBI B HHTCPBAJIC

cxopOCTeu ot v 10 vidv B pacuéTe Ha €IHMHHUILY STOTO HHTepBana. Ecnu ne
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MCHSS TEMIIEPaTypsl B3ATh APYroif ras ¢ GONbIICH MONAPHON Maccoil M TAKAM 7K€ HHCION
MOTEKYL, TO ... ' . )
1) MakcHMyM KPHBO# CMECTHTCS BJIEBO B CTOPOHY MEHBIIHX.CKOPOCTei

2) BeJIMYHHA MAKCHMYMA YMEHBLIUTCA 3) nomans nox KpHEoil yBeHuHTCS
29. CkiampBarOTCs 1BA TApMOHHYECKHX KONEOAHHS OIHOIO HalpaBJeHus C ONWHAKOBBIME
nepronamu. PesyrbTrpyroniee kolieGanne HMeeT MaKCHMATEHYIO AMIUIMTYdy TIpH Pa3sHOCTH (a3
PAaBHOM ... : o

1)% 2)% Hn 40

30. Ha pucyHke npencraBieHa MICHOBEHHAS dororpadus snexTpuuecKoit

COCTaBNIAIOMEH 3NEKTPOMATHUTHOH BOJIHEL, NEPEXOAMEH w3 cpensl 1 B

Cpeny 2 mepneHMKy/IpHO rpanue paszena AB. .

Ecmu cpena 1 — BakyyMm, To CKOPOCTE CBETa B cpezie 2 paBHa ... :
1)2810°m/c  2)2,010°m/c  3)2410°m/c  4) 1,510° m/c

31. Ilpu ymeHBImeHWH B HBa pa3a AMIUIATYNBI KONeOAHHN BEKTOPOB HaNpPMKEHHOCTE

SJICKTPHIECKOTO ¥ MATHUTHOT'O IIONEH MITOTHOCTE II0TOKA SHEPTHH ...

1) ymenbunTes B 4 pasa 2) ocTaHeTcs1 HEH3MEHHOI 3) ymeHbIuTCA B 2 pasa
32. Ha pucyskax u306pakeHs! — a,we
33aBHUCHUMOCTH OT BPEMEHH CKOPOCTH B 2.0 e 0.0

YCKODEHMSI MAaTepHANBHONM TOUKM,  -0.4
KONEOMOIIEHCA MO0 rapMOHMYECKOMY  -0.5]

3aKOHY. 124 2,0
) 164 5ol
Iuwmryeckas yacrora konebammii T N B 1
paBHa ... - 08 10 L2 1d 16 13 -40
e - -1 te
D2c¢' 2)1¢t F4c :

4) 3¢t

Turioeste wkama ¥ KPHTCPHH OLCHKH PE3YJIBTATOB TCCTUPOBaHUA IPUBENEHLI B
obmet gactu ®OC GaxanaBpckoil mPOrpamMmsL, _

2.2. Metoauueckue MaTepHaJIbl, . oNpeeTAIOIIHE NPOLEIYPbI
OLICHHBAHHS Pe3yJILTATOB 00yUeHHS 110 JUCLHILTHHE :

Jlomyck K MPOMEXYTOYHON aTTECTAIMU OCYUIECTRIIIETCS MO pe3yNeTaTaM TEeKyLIero
H IPOMEKYTOYHOI®0 KOHTPONA. YCIOBHMSMHM IOIYCKa SBISIOTCA YCIIeliHAasd coada Beex
71a60paTOPHBIX PabOT K MONOKHTENBHAS HHTErPAIEHAS OLEHKA [0 pe3yNETaTaM TeKyIUero u
IIPOMEIKYTOYHOIO KOHTPOJIS.

IIpoMesyTouHas aTTecTarus B ‘1 CEMecTpe, COIACHO PITJI, mpoBomuTcs B BHIe
9K3aMCHa I10 IUCLMILIMHE, & BO 2 CEMECTpe B BHJle UG epeHIMpoBaHHOro 3a4éTa.

TIopANOK TpPOBENEHUS, KPUTEPHH OLEHKH De3y/ibTAaToB CHAYH TIPOMEAKY TOTHOM
-ATTECTallMM, 2 TAKKE [EPEUEHh TEOPETHYECKMX BOTPOCOB H THMOBBIX MPAKTHYECKHX
3alaHuil [T TOATOTOBKH K MPOMEKYTOUHOM ATTECTALMH JOBOIHTCS 00y9arommmes, Kak
TIpaBUIIO, Hy IIEPBOM 3aHATHH 110 THCUHIUIMHE H MOXET ObITH yTOSHGH He HO3THee, 4eM 3a
MECSIL JI0 KOHTPOJIEHOrO MEPONPUITHS. : Z .

2.2.1. Ilpoumexypa NPOMEXYTOUHOH ATTecTAHH G6e3  JIONOTHHUTENLHOTO
aTTeCTalHOHHOI0 HCIbITAHMS '

IpomesxyToanas arrecTali BO . BIODOM CEMECTPE IPOBOAMTCS B  dopMme
maddepenuposanroro  3auéra. JIudbdepcHUMPOBAHHEET  3auET IO  JUCLHUIUTAHE
'OCHOBEIBA€TCS Ha Pe3yJIbTaTaX TeKyILEro H MPOMEKYTOYHOTO KOHTPOJA. - '

Ilpu HemocTaTouHOM OXBaTe BCEX MOZyJIeH AUCUHILTUHBI IPEABITYIHM KOHTPOJIEM

BO BpeMs -Iu(GepeHIHpORaHHOTO 3auéTa MOXET TPUBORUTECS HONOIHUTENBHEIN
- - 16



KOHTpOJIb. - :
Kputepuy BrIBENEHHS MTOrOBONM OLEHKM 34 KOMIIOHEHTHI KOMIIETEHLMH IIpu
MPOBENICHHM MPOMEXYTOYHOH - aTTecTam B BuAe MU EpEeHIMPOBAHKOIO . 3a4éra
npuBeneHsl B 06mei yactt @OC GakanaBpcKoil IPOrpaMMEL

2.2.2. Hpouenypa NPOMEXKYTOYHOH  aTTecTalMH ¢  IpOBENAEHHEM
ATTeCTALHOHHOIO MCIILITAHHS

IpoMexcyTounas aTTecTamnus B NEPBOM CEMECTPE IPOBOAUTCA B BHIE 3K3aMEHa IO
JUCHUIUTMHE YCTHO MO OuneraM. Buier comepkuT TeopeTudeckue Bompocsl (TB) mms
TIPOBEPKM YCBOEHHBIX 3HAHMIT M npakTHueckue 3amaHud (I13) Ui NpOBEpKH OCBOEHHEIX
YMCHHHA BCEX 3asBIEHHBIX OUCIMIUTMHAPHBIX KOMIIETEHIIMIH.

Buner ¢opmupyerca Takum ofpasom, 9To0BI B HETO MONANM BOIPOCHL H
NPAKTUYECKAE 3aTaHHA, KOHTPOIHMPYIOIHE YPOBSHb CPOPMHPOBAHHOCTH 6CEX 3aABIICHHBIX
TUCUMIUTMHAPHEIX kommeTeHIui. Qopma Ounera mpezcTarneHa B obmeli gactu ®OC
OaKataBpCKOil IIPOrpaMMEL ) )

INpomexyToyHad arTecTamds BO BTOPOM CEMECTPE NPOBOOMTICS B  BHUIE
i depeHIHpoBaHHOrO 3a9&Ta. '

Huddeperimposansii  3a96T OCHOBBIBAETCA Ha  pE3yNbTaTax BBIIOMHCHAA
TNPENbIAYIIMX ~ HHAWBUAYyAIBHBIX  3aJaHMH  CTyZACHTa 10 JaHHOM  JHUCLMILIHHC
(maboparopHele paboThl, MHAMBHAYANbHEIC 33[aHHA IO PEIICHHIO 3ajad, KOHTPOJIbHBIC
pabotsl u-rn.). Ha nuddepernuporannom 3a4éte IpOBOXHTCSA JOTIOMHHTEMBHEI KOHTPOb
B (hopMe TeCTHPOBRaHHS. :

B otrmencHrx crmyuagx (uampumep, B Clyuae IIEpeaTTeCTAUMH IHUCLMILTHHEI)
TIPOMEKYTOYHAs aTTecTalisd BO BTOPOM CeMecTpe B BUie IU(pdepeHIIMpOBAHHOTO 2auéTa
10 JMCHUIUIMHC MOKCT INPOBONUTBCSA C NPOBENCHWEM AaTTECTAIIMOHHOTO MCIBITAHMS B
dopme TecTuposanus

2.2.2.1. Tunopsle BONPOCHI U 3aJaHHA JJIs 9K3aMeHA N0 AHCIHILTHHE

TumnoBkIe BOIPOCHI ISl KOHTPOJISt YCBOEHHBIX 3HAHMIA:

Monyns 1. Mexanuka
1.1. Kunematnka (OCHOBHBIE KHHEMAaTHYECKHE xapaKTepHCTHKH KPUBOJIMHEHHOTO

- IBIDKGHMA: CKOPOCTP M = YCKOpEHHE. HOpMaipHOE ¥ TAHTEHIMAILHOE YCKODEHHME.

KnheMaTrka BpalarenbHOTO NBFDKEHHA: YIVIOBAs CKOPOCTH H YITIOBOE YCKOPEHHE, HX -
CBA3b C JIMHEHHOH CKOPOCTHIO M YCKOPESHUEM)

1.2. JlunaMuka MOCTynaTebHOro ABMkeHus (MHEPHIUaNbHbIE CHCTEMBI OTCYETa K IIC[JBBII/I
3akoH Herotona. Bropo#t 3akon HprotoHa. Macca, HMITyJIbC, CiiIa. YDaBHEHHE [BIDKCHUS
MaTepHaNbHOH ToykH. Tpetnit 3axoH HbIOTOHa M 3aKOH COXPAaHEHWA HMMIYJIbCA. 3aKOH
BCEMUPHOTO TATOTeHHA. CHIIBI TPCHHA)

1.3. Jlunamuxa BpALIATENbHOTO JBHIKCHHUA (MomeHT mMITYNIECA MaTCpI/IaJ'IBHOI/I TOYKH H
MEXaHHYCCKOH CHCTEMBL. MOMEHT CHiIbl. YDaBHEHHE MOMCHTOB. 3aKOH COXpaHeHus
MOMCHTa HMITyJIbCa MEXaHHYCCKOH cHcTeMBl. (OCHOBHOE YypaBHEHHE AUHAMUKU
BPAMATENEHOrO IBIKEHHA TBEPHOrO Tela ¢ 3aKpCILICHHOM OCBHIO BpalieHusa. MoMEHT
uMmyneca Tema. MoMeHT HHepLmu. TeopeMa Ilreiinepa. Kunermdeckas sHeprua
BpAIAIOIErocs TREPIOro Teia)

1.4: Oneprus (Cwna, pabora H moTeHuManeHas SHeprus. Komcepsatupmbie u
HCKOHCCpBaTHBHBIe CHIIEL. PaboTa M KkuUHETHYecKas SHeprud. 3aKoH COXPAHeHNS TToJTHOoH
MEXaHHIECKON 9HCPIHY B I0ITE MOTEHIMATHBIX ch)



1.5. OmemeHTEl MéxaHWKW CIUIOmHBIX cpen (O6mme cBoiicTea KHIKOCTEH ‘M Tra3oB
Uneanbuo ynpyroe Temo. YIpyrue HampsKeHHST W nmedopmauuu. 3akon ['yka. Momym
- 1.6, PestuBucTekas Mexanuka (TIpHHIMI OTHOCHTENEHOCTH 1 npeobpaszoBanus [anumnes
HeHHBApUAHTHOCTD ~ 3NEKTPOMATHUTHBIX  SBEHHH OTHOCHTENHHO peobpazoBaHui
Tanunes. "TlocTynaTel CHELUANBHON TEOPHH OTHOCHTENHHOCTH (CTO) Oitnwmreiina
OTHOCHTENEHOCTE ~ OMHOBPEMEHHOCTH. I1apanoKCEl - PENISTHBHCTCKON  KHHEMATHKH
COKpAIlieHHE [TMHEI X 3aMEIUTCHHE BPEMEHH B IBKYIIHXCS CHCTEMAX OTCUETA
Mounyns 2.Kone6auus u BOJIHEI ’ ) )
2.1. Konebanus (AMIuuTyza, 9actota u daza koneGaums. Clioxkenue Konebanmii: GHeHHs
¢uryper JIuccaxy) : P -
2.2. Jlunamuka xonmeGaHuii (VlmeaneHbri rapMOHHYECKHEA OCLIWUIATOD. . Y paBHEHHE
UICATbHOTO OCHWLIITOpAa W ero pemieHue. CBOGOIHBIE 3aTyXaromue KoeOaHHus
OCLMILIATOPA C OTEPAMH. BEIHY K IeHHbIe konebaHus. Pe3onanc) ‘
2.3. Bomubl (Bomnosoe jpikeHme. IImockasd rapMOHHYECKAs BOMHA. JnuHa BONHEL
BOJIHOBOE 4HCNIO, ()a30Bas CKOPOCTb. YpaBHEHHE  BOJHBL OIHOMEPHOE BOJHOBOE
YPaBHEHHE. YIIPyTHE BOJHEI) )
Monyss 3. TepMOAMHAMUKA H CTATHCTHYECKAS (uzuka L
3.1. ®eHoMeHonormdeckas TepMoaMHamuka (TepMOIMHAMITIECKOE paBHOBECHE WU
Temnepatypa. Hynesoe Haudno tepmomuHaMukw. OMIHUpHYEcKas TEMIEpaTypHas IIKaa.
OGparumete u HeoGpaTHMEIE mpoLeccsl. [1epBoe HAaYa0 TePMOLMHAMHUKH. TEITOEMKOCTS,
Ypaeuenne Maitepa. 3oxopiraeckuil, H306apueckui, H30TePMUUECKHH, aTHadaTHIeCKHil
TIPOLIECCE! B UACANBHEIX rasax. [Ipeobpasosanue TemoTer B MexaHHIeCKYIO paGoTy. L{uKn
KapHo u ero kos¢dunuent nonezsoro ZecTBHS. DHTpONH) '
3.2. MonekynsapHo-kuHeTHaeckas Teopus (Jlapnene rasa o Touku apemms MKT.
TennoemMKOCTE ¥ YKCIIO CTeneHel CBOGOIEI MONeKyT rasa. Pacipenenenue Makcsemna s
MOIyNd W TpPOEKUMA CKOPOCTM MOJIEKYN UIEanLHOro raza. OxkenepuMenTansHoe
000CcHOBaHKE pacipeeeHns Makcrena. Pacripenenenue onsnMana u BapoMeTpHueckas
$opmymna) . ' L N .
33. DOmementsl  Qushdeckodl = KUHeTHKH  (SIBIICHHS nepeHoca.  Tuddysus,
TEIUIONPOBOHOCTE, BHYTPCHHEE TPEHHE. BpOyHOBCKOE ABMIKEHHE).
Monyns 4.O5eKTpocTaTHKa M IOCTOSHHBIH STEKTPHYECKHUIA TOK
4.1. Dmektpudeckoe moiie B BakyyMme (3aKoH Kynona. Hamps&HHOCTE M IHOTEHIMAN
SIICKTPOCTaTHIECKOro noJLi. Teopema I"aycca B HTErpanbHOM GopMe)
4.2. Tlposommuke B oanekTpuucckoM Tone (PaBHOBecHe 3apSI0B B TPOROJIHUKE.
OKBHMOTEHIHAIBHBIC IOBEPXHOCTH U CHJIOBBIC JINHUK 3NEKTPOCTATHYECKOTO TIONST MEXIy
IPOBOJAHMKAMH. DNIEKTPOCTATHYECKAd 3alUTa. EMKOCTS mpoRommuxos u KOHJIGHCATOpPOB.
DHepPrys 3apKEHHOTO KOHJIEHCATOpa) i e
4.3. JINaJIeKTpUKH B 3JIEKTPAYECKOM IIONE (OnexTpudeckoe more mmmons. JIMIIONE BO
BHCIIHCM OJISKTPHIECKOM TOJe. [IO/ipH3alis JH3ICKIDEKOS. OpPHEHTAUMOHHEH U
HeOpMANMOHHBIH  MEXAaHHU3MBI  TIOAPH3ALIHAH. BeKTOp = 37eKTpHYECKOr0  CMEIIEHHS
(snmexTpuueckoit MHIYKIHH). Huanextprdeckas NDOHMIAEMOCTh  BEMIECTBA.
OIEXTPHUIECKOE MOTIe B OHOPOJHOM AMSIEKTPHKE) :
" 4.4. TIOCTOSHHEIA OSIEKTPUYECKHH Tok (Cwra u mwiOTHOCTH TOKa. YpaBHEHHE
'HENPEPEIBHOCTH UL IIOTHOCTH TOKA. 3ak0oH OMa B HETErpaIbHOM 1 IuddepeHimansHOM
" dopmax. 3akoH Jxoyns-JleHria. OJNEKTPO/BIKYINaT CHa HCTOYHHMKA TOKA. Tpasuna

Knpxroga). B
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Tunosble 3agaHUs 1151 KOHTPOJS PHOGPETEHHBIX YMEHHIA:

1. Y3 omHOro M TOro k€ MECTA HAYallM PABHOYCKOPEHHO ABHIATECS B OHOM HAIPABICHHUH
J(BE TOYKH, IpUIEM BTOpas Hayana cBOE IBIDKEHHE Yepes 2 ¢ mocie nepBoi. [leppas Touka
JNBUTAIaCh C HAa4albHOH CKOpPOCTBHE® Vi = 1 M/C M YCKOpeHHEM a;=2 m/c?, BTOpast — C
HaYaNbHOM CKOpOCTEIO V=10 M/C U yckopeHueM a;=1 m/c*. Korna u rae BTOpas TOYKa
JIOTOHMT IEPBYIO?
2. Ha 6apaban pamuycom R =0,5 M HaMOTad IIHYp, K KOHLY KOTOPOTO NpHBA3aH IPy3
maccoi m =10 xr. Halttu MOMeHT rHepium 6apabaHa, eClii H3BECTHO, 9TO TPY3 OIYCKAeTCs
C ycKopeHHeM a =2,04 M/c>?
3. T"a3, coBeparomuii mukin KapHO, 338 CYET KaXIOH KIIOKAIOPHH TEILIOTEI, MOIYYCHHON
OT Harpesaresd, coepmaeT paboTy, pasHyro 610 JIx. Kaxos KIIJ[ storo muxma? Bo
CKOJIEKO pa3 abCONOTHAS TeMIeparypa Harpeparelis Oonblie abCOMIOTHON TeMIIepaTypsl
XOJIOOMIIbHUKA?

2.2.2.2. TunoBbie BONMPOCHI H 3aJaHusl i JddPepeHIMPOBAHHOIO 3a4éTa MO
JHCLHILTHHE

THnoBbIe BOIPOCHI /I KOHTPOJISI YCBOSHHBIX 3HAHMIA:
Monyss 5.MaraeTtusm.
5.1. Marnurocratuka (MarHWTHOE B3aMMOICHCTBHE IIOCTOAHHBIX TOKOB. BeKTop
MarHuTHoM wMHOykuuu. 3akoH Ammepa. Cuna Jlopenua. JIBibkeHHe 3apsioB B
SIIEKTPHUYECKUX M MaTHUTHEIX NOsiX. 3akoH Buo-Casapa-Jlamiaca. 3aK0H IIOJIHOTO TOKa)
5.2. MarsutHOe nonie B Beiectse (MarHuTHOE II0JI€ M MArHUTHBIM JUIIOJBHEIM MOMEHT
KpyroBoro Toka. HamarHuueHue MarHeTHkoB. Hamps&EHHOCTE MAarHUTHOTO IIOJS.
MaruuTHas IpOHUIIaeMOoCTE. KitaccH(HKaIma MarHETHKOB)
5.3. DnexkTpoMarHuTHas HHAYKIMSA (DEHOMEHOJIOrHMA 3JIEKTPOMATHUTHON WHIYKIIHH.
IlpaBuno JleHna. YpaBHeHHE 3JE€KTPOMArHUTHOM MHAYKIMHM. CaMOMBIYKIHS.
WHIyKTHBHOCTB COJIEHOUIA. DHEPrHA MArHUTHOIO II0JIA)
54. OnextpoMarHutHbic KoneOaHms (I'apMOHMYECKHME KOneOaHWi B  KOHTYpE.
OHepreTHYecKHe IPOLECCHl B KOHTYpPe. BOJHOBOG CONPOTHBICHAC. 3aTYXaOLIHC
konebanna B kourype. PeakTHBHBIE (€MKOCTHOE M HHIYKTHBHOE) CONPOTHBJICHHA.
XapaKTepHCTHKH 3aTyxaHHs. BBIHyXKICHHbIC KONeOaHHA B NOCHENOBATEIbHOM KOHTYPE.
Pezonanc. Pe3oHaHCHEIC KPHBEIC I 3apsi/fa, HAIPKEHAA H TOKa)
5.5. Vpaenenns Makcseiwta (Cucrema ypasHeHui MakcBemia B HHTerpaibHol dopme U
duzugeckuii CMBICT BXOAAWNX B HEE ypaBHEHHH)
5.6. OmextpomarnutHble BomHbl (ILTockue M ChEPHUICCKHE I/EKTPOMArHHTHEIC BOJHEL
[onapu3zarws BoiH)
Monyns 6.0ntuxa.
6.1. Murepdepennms (MHTEpHEPEHLMOHHOE TIONE OT ABYX TOYEYHBIX MCTOYHHMKOB. OIBIT
YOnra. MHTepdepomerp MaiikenscoHa. VHTepdepeHLys B TOHKUX [IIEHKAX)
6.2. Mubpakuus (Mpunuun Troiirerca-@penens. Judpakuus OpeHens Ha IpocTeRmux
Tiperpanax. Judpakums Ppayurodepa. JTudpakuMOHHAs pPEIIETKA Kak CHEKTPATBHBIH
npubop)
6.3. Homspusanma (<I>opMa H CTEIICHD nonﬂpnaaunn MOHoxpOMarmccm BOJTH. Honchﬂnc u
aHaJIH3 JIMHCHHO-TIOJPH30BAHHOr0 cBeTa. JIMHEHHOE IBYITy YENPENOMIICHHE)
6.4, Tlornowenue u: fpcnepois BOIH (DEHOMEHOIOHA MONIOMEHN 1 MCICPCHH cBETA) .
Mopnyns 7 KBantosas usmka.
7.1. KrautoBEIE CcBOlCTBa C-)J'ICKTpOMaI‘HH’I‘HOFO 3Ty YCHHA (I/I3nytIeHHe HarpeTeix Tell.
CrekTparibHbIe XapaKTePUCTHKH TEIUIOBOrQ u3rydcHuA. 3axkoHel Kupxroda, Credana-
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Bonbimana - ¥ Buua. A6comoTHO uépHOE Teno._ @opmyna Penes-JDxunca
«ynsTpaduoneTOBAs xcaracrpod)a» I'mnotesa IInanka. KBaHTOBOE OGBACHEHHE 3aKOHOR
TEIUTOBOTO Haiy4deHus. KopmycKyIapHO-BOTHOBOM Ilyaiu3M CBETa)

7.2. IlnanerapHad Momens atoma (Momens atoma Tomcona. ONBITEI Pezepdopna - mo
paccesHui0 anbda-dacTul. SInepHad MOJENs aTOMa. DMIMPHUYECKHE 3aKOHOMEPHOCTH B
aTOMHEIX criekTpax. ®opmyna Bansmepa)

7.3. Keanrosas Mexanuka (T'mnoresa ne Bpoits. Ombrter [[aBuccona u Jkepmepa
Hudpaxums mukpovactun. IIpuHuun Heompenenénroctd IefizenGepra. BoHOBaj
dyHKI@A, €8 CTATHCTUYECKN CMBICT M YCTTOBHSA, KOTOPHIM OHA [OJKHA YZOBIIETBOPATE.
VYpasuenue Illpenunrepa. Keantosas yacTuIa B OHOMEPHOH MOTEHIHATLHOM AME)

7.4. KBaHTOBO-MEXaHHIECKOE OMucanne aTomoB (CrauuonapHoe ypasaenue IlIpenunrep:
JuiA atoMa Boiopona. BomHoBele QyHKIMH M KBaHTOBbiE wwcnia. [lpasmia oT60pa s
KBaHTOBEIX [TEPEXOJIOB)

“7.5. OnTHiecKkye KBaHTOBHIE TeHEPATOPHI (CHOHTaHHoe " nHz[yquosam{oe H3JTydcHue.
VIHBepCHOE 3aceNeHHe YPOBHEH AaKTHBHOM cpenel. OCHOBHBIE KOMIIOHEHTHI Jiasepa.
Ycnosue ycuneHusa M -reHepanuy cBera. OCOGEHHOCTH J1a3€pHOT0 nznyqenml OCHOBHEIE
THIIBI JIA3€POB M MX NPUMEHEHHUE)

Monyins 8.5 nepuas dusuka.

8.1. OcHOBBI QH3MKH aTOMHOTO Anpa (Cocrap atomHOro szpa, XapakTepUCTHKH AOpa:
3apal, Macca, OHEPIWA CBA3M HYKIOHOB. Pa/HOAKTHBHOCTb. BHIBI H  3aKOHHI
PanyMOaKTUBHOIO H3y4eHWs. SlpepHele peakumu. [lenenue spep: CHHTES - AmEp.
HeTextupoBanue anepHEIX H3TydeHHi. IIoHITHE 0 TO3UMETPHH 1 3aIIHTE)

8.2, DOnemenTapHsle 9aCTHIIEL (DynmamenTanEHEIE B3aUMONCIHCTBUSA M OCHOBHBIE KIACCHI
SIEMEHTApHEIX dYacTUl. YacTHuEI u aH"mqacmuLI Jlemrronsr u  apponsl. Ksapku.
OnekTpocnaboe B3auMoeiicTee)

TurnogkIe 391aHHS TeCTHPOBAHHUS:
1. Ilpu yBenu4yeHUH a0COTIOTHON TeMIepaTyphl aﬁcomomo uépHoro Tena B 3 pasa
HHTErpajbHasi IVIOTHOCTh €10 M3JyYeHHS.... :
1) ysenuuuBaerca B 81.pas 2) yBenuuuBaercs B 21 pas 3) yBenuuuBaetcs B 9 pa3
4) He U3MeHAETCSA - 5) yBenmumMBaeTca B 3 paza

2. KorepeHTHBIMH HA3BIBAIOTCS BOJIHBI, KOTOPbIE HMEIOT. ..
1) pasHsle [UTMHBI BOIH, HO OJMHAKOBEIE (ha3bl
2) OZIMHAKOBBIC AMIUTUTY 51 B (asbl
3) OnMHAKOBYIO NOJAPH30BAHHOCTH M IIOCTOSHHYO Pa3HOCTh (a3
4) OnMMHAKOBBIC HHTEHCHBHOCTH
3. MonHOMY TOPMOKEHHI0O BCEX BBLICTCBIIHX B it
pesyiabTarte : (JOTOIMHCCHH  3JIEKTPOHOB  Ha
‘rpaduxe  BAX BHENIHEro dororddexra
COOTBETCTBYET 00/1aCTh, OTMeueHHast uUQpoi
1)2 2)1 3)5
43 54

-
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4. Ecid - 32 - Hempo3padHbIM JUCKOM, - OCBEMIEHHBIM  SIPDKAM = MCTOYHHKOM CBeTa
He60JBII0r0 pa3Mepa, HOCTABHTHL 06PaTHMYI0 (OTOILIEHKY, HCKJIIOYHB MONaXaHHe Ha
HeE 0TpPaXEHHBIX OT CTeH KOMHATHI Jiydeil, TO IPH eé MPOsiBJIeHHH mociie GonbImoik
BBIIEP)KKH B -IIeHTPe TEeHH MOXHO OOHADYKHTh CBeTJoe mATHO.- IIpu 3TOM
HaGuomaercsi...

1) mucnepcus ceera © 2) mperoMIIeHHE CBETa

3) mosnsipuzaums ceeTa 4) paccesiHHE CBETA 5) mudpaxuus ceera

5. IlposoaHuK B (opMe KoIbLA MOMEMEH B OJHOPOAHOE MAarHHTHOE /%
moJjie, KaK IO0Ka3aHO Ha pucyHke. WHAyKnusT MarHHTHOTO IOJS

- YMeHbIIAeTCA €O BpemeHeM. MHAYKIMOHHBIH TOK B NPOBOJHHKE
HaMNpaBJleH

1) mpoTHB YacoBO#t CTpeNKu

2) TOK B KOJIBIIE HE BOZHUKAET

3) 14 OTHO3HAYHOTO OTBETA HEAOCTATOUHO IAHHBIX

4) 10 9acoBoif CTpeNnKe 2

Gud&

6. Ha pucyHKe yKa3aHbl TPaeKTOPHHM 3apsKEHHBIX YACTHL,

HMEIIUX OAHHAKOBYI0 CKOPOCTh H BJIETAIOIIHX B OJHOPOAHOE

MArHMTHO€ I0Jie, IePHeHIUKYIAPHOe IIOCKOCTH depTexa. Ilpnm 1 3 4
3TOM JJISA YACTHUEI 3 ... ;

1)q=0 2) >0 3) g<0

7. BuIHykIeHHbIe KoJieGaHHS 3apAAa KOHJAEHCATOPAa B KoOJieGaTeJTbHOM KOHTYype
OMHCBHIBAIOTCH YPABHEHHEM...

d? dq R dq 1 dq 1 d’q
1 =0 2 =
A 7ok ) e e

R L U

d LC L

8. AGCOMIOTHO YEpHOE TelIO - 3TO TeJIO ...

1) He U3NIyyarolee 3MeKTPOMArHUTHEIE BOJTHE

2) pacceuBaroIIee BCE 31Ty YEHHE, NIANIAIONIEE HA HETO
3) abcomoTHO 9EPHOTO NBETA

4) noryomaroIiee BCE U3y YEHNE, aNaoIIEe Ha HETO

9. {nsa uarepdepenunn JBYX BOJIH He00X0JHMO H A0CTATOIHO. .

1) omumakoBas 4acToTa U O/IMHAKOBOE HATIPABJICHHE KoNe6anmit

2) omuHAaKOBasx aMILTHTY/IA M OJMHAKOBAd YaCTOTa KOTeOaHuit

3).mocTosHHAs T KaxI0l TOYKH PasHOCTb (a3 M OIMHAKOBOE HANpaBJIEHHE KoNeOaHui

10. Pagyra na neGe 0GBsICHSIETCSL. . L
1) monspusanuei ceera 2) I/IHTequepeHI.[I/IeIfI cBeTa "
3) nucniepcueit ceera _ 4) mudpaxuuei crera

11. Ipu wHamOKeHHH .ABYX OAHOPOAHBIX MATHHTHBIX IOJeH ¢ MAarHHTHBIMH
"“HHIYKIHAMH, cooTsercTBenHo, 0,3 Tu u 0,4 Ta apyr ma apyra Tak, 9TO CHIOBBIE
JINHHH 10Jledl  B3aHMHO - IepHEeHIUKYISPHBI, MOXYJbL MATHHTHONH HHIYKIMH
Pe3yILTHPYIOLIEro oS PABeH. .. ’
1)03 Tn 2)0,5 Tn 3)0,7 Tn 4)0,1 Tn 5)04 Tx
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12. B6su3¥ JJIMHHOTO MPOBOAHHMKA € TOKOM (TOK HAIPaBJIeH K v
HaM) TPOJIeTaeT 271eKTPOH €O CKOPOCTBIO V. . e
Cuna JlopeHna ... : .
1) HampaeiTeHa BIpaBo  2) HAaIpaBIICHA BIERO  3) paBHA HYJIIO

4) HampaBiieHa OT Hac  5) HampaBJieHa K Ham

13. YcTaHOBHTEL COOTBETCTBHE I'PYNII 3JEMEHTAPHBIX YACTHII XapPaKTePHBIM THIaM
(yHAaMeHTAIBHBIX B3aHMOIEHCTBHIA: ’

1 ] poromt A [cammos 1) 1-B, 2-B, 3-A
- [2{nemroner E__[sneciponaniamioe 2)1-B, 2-A, 3-B
3 |aaporet B JomSoe '3)1-A,2-B, 3-B

14. Hepnonom moJiypacmnajia Ha3bIBaeTcs ...

1) BpeMs, B Te4eHHE KOTOPOTO PACIafaeTCsl IIOIOBHHA HATHYHOTO KOJIHYECTBA ATOMOB
PaIHOaKTHBHOTO 3JIEMEHTA

2) Bpems, B TeUeHHe KOTOPOro pacnafatoTCs BCEe aTOMBI PaJHOaKTHBHOTO 3neMeHTa

3) BpeMmsi, B TeUeHHE KOTOPOro KOHIEHTPAIHMs PACIaBIIMXCA A1ep YBEIMYMBAETCA B € Pa3
4) BpeMs MEXITy MOMEHTAMH pacliana IByX sAIep aTOMOB pazmoax’mBHoro JJIEMEHTA

15. VCTAHOBHTL COOTBETCTBHE KBAHTOBBIX WYHCEN, ONpETeNSIONHMX BOJTHOB 10
9
q)yx-mumo 3/IEKTPOHA B 4TOMeE BOJOPOJA, HX (PHIHUECKOMY CMBICITY

1 n A |Ompenmenser  OpHeHTAalMM  BNEKTPOHHOTO . ofnaka  B|
_ | mpoctpancTBe [,
2 l B | Onpenenser GpopMy 3JIEKTPOHHOrO 0b1aka ’
3 m B ' | Onpenenser pasMepsl SJIEKTPOHHOrO obaka
I' | CoGcTBeHHBIN MEXaHHIECKUM MOMEHT
1)1-A,2-5,3-B .2)1I,2-B,3-A
3) 1-B, 2-A, 3 4) 1-B, 2-B, 3-A

16. Ha pHCyHKAaX TNpHBeIeHbI KADTHHBI pacHpeleleHHs] IUIOTHOCTH BEPOATHOCTH
HAXOXKAEHUS] MHKPOYACTHIBI B MOTEHNHANBHOH siMe ¢ OeCKOHEYHO BBICOKHMH
crenkaMu. COCTOSIHHIO ¢ KBAHTOBBIM YHCIOM II = 2 COOTBETCTBYET ...

£% /\/\l et | et
' ‘x -2) VO - 3) "0 x 4) 0 x

17. Hecraunouapm,m YpPaBHEHHEM l]lpeumlrepa ABJIACTCH yPaBHEHHE. .

)

H o

3) f;A¢+ U-{x.y. Zip = m—“ 4) Ao =2
18. Eciid 9acTHUBI UMEIOT. OIMHAKOBYIO JUTMHY BOJIHBI Jle Bpomm, TO HauOoJbIIeH

CKOPOCTBHIO 00/1aJaK0T... ;
- 1) a-4acTupt 2) HEWTPOHBI 3) anemponm. 4) l'[pOTOHBI E
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2.2.2.3. IIIKaJIbI ONEHHBAHHS PE3Y/ILTATOB 06y UeHHsT Ha IK3aMeHe

Ouenka  pesynsTatoB  ofydeHMs @0 [MCUMIUIAHE B  (OpME  ypOBHA
COPMHPOBAHHOCTH KOMIIOHEHTOB 3HGMb, YMemb 3asBICHHBIX TUCIMILTHHAPHBIX
KOMDETEHIM! NpOBOOMTCA MO 4-X OaybHOH IIKANe OLEHHBAHHMA MYTEM BEIOOPOYHOTO
KOHTPOJIA BO BpEMsI 5K3aMeHa.

THIOBEIE IMKANa M KPUTEPUH OLCHKH PE3yNBTaToR oOydeHHs IpHU cade 3K3aMeHa
U1 KOMIIOHCHTOB 3Hamb u ymems NpPUBENEHBI B o0med gactu ©OC GakamaBpcKoit
HpPOrpaMMEL.

2.2.2.4. IIkamel OLEHHBAHHS PE3YILTATOB 00ydeHnst Ha AU depeHImpoBaHHOM
3a4yére

Ouenka pesynsTaToB  ofy4eHHS 10 JUCUMIUIMHE B (OpPME  ypOBHSA
ChOpPMHPOBAHHOCTH ~KOMIIOHEHTOB 3H@mb, YMemb 3aSBICHHEIX NHMCIHMIUTHHAPHEIX
KOMIIETEHMH NIPOBOIUTCA 110 4-X OaJUTBHOM LIKAIE OLICHABAHMS.

THnoBEIe MIKaTA ¥ KPHTEPHH OLEHKH Pe3yJETATOR OOyUeHHS IIPH Cade SK3aMeHa H
A GepeHUMPOBAHHOTO 3a98Ta 11 KOMIIOHEHTOB 3HAMb U yMemv TIPUBEIEHE! B 06meit
qactt @OC 6akaiaBpcKoii IpOrpamMMEL.

3. Kputepun olleHHBaHUS YPOBHSA ¢OPMHPOBAHHOCTH KOMIIOHEHTOB
JUCHMILTMHAPHBIX KOMIIETeHIIMii

3.1. Ounenka ypoBHf C(HOPMHPOBAHHOCTH KOMIOHEHTOB MUCLHILTHHAPHBIX
KOMITETeHIH I :

ITpu oueHke ypoBHs cqyopanOBaHHocm JHUCUHUILUTMHAPHBIX KOMIICTCHINH B paMKax
BEIGOPOYHOrO KOHTPOJIS NIPH 9K3aMEHE CYUTACTCH, UTO HOAYYEHHAA OYEHKA 3a KOMAOHEHM
nposepsemori 6  buneme  OucyunnunapHou — Komnemewyuu — obobwaemcs — wa
coomsemcmeyouuti KOMNOHEHM 6CeX OUCYUNTUHAPHBIX KOMRemeHyut, (opmupyemslx 6
DPamkax OaHHOU yuebH Ol OUCYUnIuHb!.

TunoBsle KpuTepHM M IIK&ibl OLEHMBAHHS YPOBHA C(OPMUPOBAHHOCTH
KOMIIOHCHTOB NWCUMIUIMHAPHBIX KOMIIETEHIMM NpUBeNeHsl B obmeil yactu DOC
6akanaBpckoif HpOrpamMMmeL.

3.2. Ouenka ypoBHst copMHPOBAHHOCTH uncunrmnﬂapﬂblx KOMIIeTeHIH i

-Ofmas ouenka yporHs chOPMHUPOBAHHOCTH BCEX JUCHHMILTHHAPHEIX KOMITETEHIH
NPOBOIUTCA = HYTEM arperdpoBaHHs OLIEHOK, IONYyYeHHBIX CTYOEHTOM 33 KAKIBIA
KOMITOHEHT ~(OPDMUPYEMBIX KOMIETEHLMH, C Yu4ETOM pe3yNETATOR TEKYIIero
IPOMEXKYTOYHOTO KOHTPOJISA B BUIE UHTErPANLHOM OleHKM 1Mo 4-X 6amnsHOM mkane. Bee
PE3YNBTATEl KOHTPOJIS 3aHOCATCS B OLIEHOYHEIH JTUCT U 2aTOJHSIOTCS NPENONaBaTelleM 10
HTOraM IPOMEXYTOYHOL ATTECTALIUH.

®opMa OIIEHOYHOTO JIHCTA U TPeGOBAHMS K Ero RATOTHeHHIO TPUBEICHE B o6Imelt

~4actd POC GaKaaBpCKOi IPOrpamMMEL.

[lpy (OpPMHPOBAHHM WTOrOBOH ONEHKM NPOMEKYTOUHOH ATTECTALMH B BHJE
9K3aMCHA HCIIONB3YIOTCS THIIOBEIE KpHTeppm TNIPUBENEHHEIE B onen qactu OOC
OakaaBpCKOi porpaMMbL. &
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